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PREFACE TO THE SECOND EDITION. 



In placing this reriMd tnnsUttoo of Profe»»or BouehanTi 
"Lectures oa Auto-mtoxicatio& in IMseue" before my medical 
brcUirCD, I fwl Ui&t I un performing • wrrice lueful to {h» 
piofeesioD. Ko apology is required from me, anlees it be for 
tbe feilura on mj p&rl to render floently into BpglJth the mean- 
ing of th« French text 

For many months now I bare b(«n hoping that Profewor 
Bouchard would publish a new edition of this book. The de- 
mands upon the time of thJi distingaished French tavant, how- 
erer, have been such that h« do«fi not feel equal to revritiiig or 
rerising his origiiiul lectuns at prc»eDt Thi« is a loa to medical 
•cienoe we all regret, for auto-intoxication is a subject partica* 
larly his own. In giTing to the prafesflion a new edition of this 
work I bave tried, fully aware of my many inequalities as a sub- 
stitute for Profcwor Bouchard to bring the subject of auto-toxis 
Up to date while yet retaining the rendering of the original 
tranelatioa. 

Bouchard deals, in hi* "Auto-Intoxication," with subjects 
of everyday interest to the medical practition^. Many of the 
facts therein alluded to can no longer be ignored. Putrefactive 
proceaees in tbe intestioal canal and the development of physi- 
logictil and pathological alkaloMj play an important part in 
many di^-ase processes until lately unknown or misunderstood. 
These lectures may, therefore, be regarded as an inquiry into 
tlic operation of poisons introduced from without or generated 
within the body of man, and tlie part they pl»y in health and 
diaesse. No subject oommuods a greater interest; none demands 
more aerious study. 

Death frequently carries olT io a few hours or days indi- 
Tiduals who are in the prime of life and in appanni good health, 
and at the autopsy tbe most careful examination fails to reTeal 
•Uaratioiia of structure such as cou explain the fatal stroke. 

(iii) 
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Epidemics, not of a specific character, but traceable to poisoned 
water or food, bare unexpectedly appeared in cerlaiu ueighbor- 
hooda; or mcmbcrE of a marriage party have died without much 
waraing, death being attributed, and very properly, to aonie 
article of divt partaken of at the wedding feaet. These are the 
cases that have arouaed public opinion and awakened profes- 
sional inUrest in a Gubject toward the elucidation of which the 
pathological chemist haa vied with the bacteriologist. 

The investigatioBB of Sclmi, Brieger, Pasteur, Frankel, Han- 
kin, Martin, and Bouchard, not to mention otliers, have shown 
how disease may depend upon the presence in the system of sub- 
■tances capable of combining with acids to form chemical salts. 
And which correspond to iuorgauic and vegetable bases. It wss 
to these substances that the Italian toxicologiat, Selmi, gave 
tlie name of ptomainee, — by which ia meant chemical compounds 
banc in character, and formed by the action of bacteria upon 
organic matter. It is in congequeuce of these basic propcrlies 
and from their resemblance to vegetable alkaloids that ptomaines 
•re comotimjs spoken of as putrefactive or vegetable alkaloids, — 
tlie term ieucomaincs, or animal alkaloids, being reserved for 
Uiosc basic substancee resulting from tissue metabolism in tiie 
body. 

Without discussing the question as to whether ptomaines 
are poisonous or not, — for Bouchard in these pages confines him- 
self rather to tlie general action of aniuial poisons than to a 
detailed designation of them, — it is sufficient to state that not 
•II ptomaines are poisonous. Sonic are quite inert. Brieger 
restricts the term ptomaine to the non-poisonous basic products, 
while those that are poisonous he calls "toxins." Ptomaines 
contain nitrogen, and in this respect they resemble vegetable 
alkaloids. Many of them contain oxygcD, while in others this 
is wanting. 

The one invariable circumstance surrounding the develop- 
mmt of ptomainofl is the part played by hacti-rla. As ptomaines 
owe their development to the activity of micro-organisms it must 
follow that the alkaloid formed will depend upon tb« peculiar 
bacterium present, the nature of the material acted upon, the con- 
ditions under wliidi putrefactioD goci on, and probably, too, upon 
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tbt besltfa of the ituIiTidiial in vhoK bod; tt» pwtwCwti w prac- 
enn are taking pUce. It hm ftuwHj bee 
tfae oalnre of tbe •oU altas the Awn e tei sf tte i 
that h«Te flonri&hrd opoq it Timpamtare cii-reJm to 
peculiar inflaence. Some bnctena, loe^ ruaiw oiJieB, vlnlr 
otbens arc capable of thnving apot boa ft. n^ tt «M ttat 
Paateor dirided bactmn into two cImkb: the Krolne aai tbe 
anaerobic. Wbca potnbctian ocean to tbt fwwiri of air. 
the ptomainea formed differ iron tbem pwdairi aaAer n>- 
ditions from whtdi air is larg^ txeladed. At all tiom they 
cxtiemel; aabt]& Occnrxiag aa tranaitioo pmdneto in the 
. of putivfaction, ptomaiiMa an to be i«g>rded aa "tarn- 
porarj forma tbnnigb whiA matter paaaea while it ia being 
fonacd by the activity at badaria tnm tfas ofsuie to 0» 
atate" (Vaa^ian and Konr, "Ptonatnea and Leneo- 
maiaes"). The dailjr nnnd of hnniaa life la a rtprtition of in- 

ilegrationB and diaintegraliana, of pweaoei of bnildiag np and 
breaking dowD. Uet^oliam it taking plaea aie fj a b e i o vithin 
the huinan bodjr, with the Kfiolt that the complex nwleeniea of 
brain and moade in their calaljrna poM throng iaiannodiat* 
■tagea, and are finalljr reeolved into eaibooie acid, water, and aa- 
monia. We do not know what part oxygen plsTv in patretaetton. 

^bnt the ro^earchee of Pasteur hare ebown how important is tbe 
lie played br micro^organkma. We are forced to acknowledge 
the gmt jmpettu giren to disinlegrating procenM in organic 
matter bv tMuteria. In no part of tiw body is this more tme than 
in the intestine. At tfae pramt time it is a debatable qoeetion 
to how far even normal digestion ma; not be aided by the 

'functional activttv and moltiplication of micTo-organiems. Pas- 
teur has imlated aa many aa aerenteen microbes from tbe mouth. 
Some of tbcM diseoke albumin, glaten, and caaein, while others 
are capable of conwrting utarcb into glocoae. Considering tbe 
moltifonn changes that take place in tbe small intertine during 
digeAtioD, — changes of a ehnnicnl, putrefactive, and fermenting 
nature, — there most be prodnoed snbstanca of a highly complex 
Batnre — alkaloida or ptomaines — which, when absorbed into the 
eystem, may seriously affect the vitality of the imlJTiilual. We 
are all, to some extent, prutocti-d against the injurious effects of 
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micro-organjama by the fact that certain products formed within 
0)e body us the R*ult of microbial activi^ react npon the micro* 
organiiiiiiB themBclvca, thus limiting their longeTity aud dimin- 
ibhing their power for harm. 

By tliia meaoa man is rendered immnne, and n dpfcnra ia 
raised in the human organiKm against digcaso. How far, speaking 
generally, immunity is brought about by chemical or biological 
methods it is difficult to aay. Hertcr ("Lectnri-e on Chemical 
Pathology") deab at considerable length with thia important 
•ubjset. He considers that the chemical defenses of the body 
are directed mainly againat bacteria, bacterial toxins, and poi- 
mns other thou tlioEe toxins formed during digestion, during 
metabolism, or introduced from without The acidi^ of the 
gastric juice, for example, is a means of defense against certain 
micro-organisms; so, too, is the acidity of the urine. A much 
more important defense against microbes ia the bactericidal ac- 
tion of the blood and lymph. This, according to Uankin, may 
depend upon the alkalinity of tbeae fluida, or it may be due to 
the presence of proteids resembling en/ymes derived from the 
leucocytes. It is common experience that during acute infectioua 
fevers there is developed in the human body substancra that 
deatroy bacteria or their toxins. Ihiring the early stages of pneu- 
monia, for example, while the specific micTolics or i)neumococci 
are nmltiplying the patient ia often extremely ill and yet hardly 
has the crisis been reached tlian, notwithstanding tlie continued 
presence of these micro-organisms in the body as revealed in the 
expectoration, or if the case has gone wrong in the discharge 
from an enii>yema which has unfortunately formed, the patient 
fcelg well and is little disturbed, although pnoumocncci are still 
plentiful. This feeling of well-being must depend upon eitlier the 
puthogenrc micro-organisms becoming destroyed by the bacterio- 
lytic action of the blood or upon a ncutralizution of the producta 
formed by the pneumococci. It wonld appear that both bact«rio> 
lytic and antitoxic effects are capable of being produced. The 
circulation of toxins in the blood is sooner or later followed by 
the development of antitoxins. Ehrlich is of the opinion tlist 
"toxinn unite with the protoplasm of living cells much in the same 
vay as nutritive protcida bvcom« united to cells in tiie ooune of 
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normni ussimilation, tlie iena 'haptophore group' being applied 
to the group of atoms by which either tlie tosin molecule or the 
nutritive protridi moJwiile biwrnnt^ tittjiciied to the receiving 
group or 'receptors' of the cells. The reflemblance between thfl 
physiological awimilntion of proteid ami the union of cell re- 
ceptors with toxins ia illustrated by the fact that both nutritiw 
proteids and toxin? ara capable of inducing the formatioQ of 
'snti-bodiu' which stand in a specific relation to the stimulating 
ageut. . , . The introduction of a toxin is followed by an 
exccativc production of rcccpture which arc finally thrown oil 
into the circulation as unused ballasL The free circulating re- 
ceptors are tlie aotitoxin" (Hertcr, "Txwturcs on Chemical 
Pathology," page 11). ITie "side chain" theory of immunity 
enunciated by Ehrlicli »ecl« to explain tlie fonnatJon of anli- 
toxin by a chemical affinity established between poisoua and cer- 
tain constituents of cells. Chemical compound* posKWt not only 
a central group of atoms, but lateral groups as well, and it is 
these that are more liable to be attacked by the toxin, the central 
group perhaps not mlTcniig ut all. A close nuion is established 
between the toxins and side chains of protoplaamic molecules 
which may or may not interfere with the Titality of the cells. 
Od the otlier baud, the cells are stimulated to produce fresh "side 
chaina" which, becoming detached, circulate iu the blood aa anti- 
toxina. 

As night be expected, there hav« b«en many objections raised 
to this intercfitiug "side chain" theory of Elirlich. Metchnikoft 
fails to aee in the cliemical theory any satisfactory explanation of 
immunity. In the leucocytes and their phagocytic action is to 
be found, according to him, those biological processes that create 
immnnity. Tliere is mucb to anpport the contention, that it is 
from healthy living cells and not from those that are diseased 
or injured that antitoxins are formed, since there arc normnlly 
present in the blood of certain animals specific antitoxic bodiea. 

It is the function of the gastro-intestinal juices, aided by 
the movements of the stomncli and intestine, to convert foods 
into such soluble forms that they can be utilized in tlie economy. 
Lstndois SJid Stirling sliow how undigested proteids and their 
dcrivatites may be acted upon by fungi. "Many fijaslon fungi— 
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*.g.. bscillus flubblis and the spirillura of cheese — can produce a 
peptonixing fermont; ao that a Rmall amount of the pfplmming 
done in the intestine may be due to roicrobus." This, though 
not proved, has been rendered probable by Uie «xperiin<-nts of 
Vignal. "From thu normal intestinal mucus Bab^e has isolated 
five apecies of bacteria, while an enormous number of mtcro- 
orj^anisms exist in the large intestine and fasces. All these or- 
ganifims rmlBt the action of the digestive fluids, save a fiMv, which 
are dissolved by the gastric juice The researches of Daekux, 
Vignal, and othere have tihown tlmt certain of thpiw micro- 
oi^anisms secrete soluble ferments identical in their action with 
the femients of the di^tive juices. Vignal stnttu that certain 
of these organisms contribute to the dissolution of food in the 
inteotine. It is certain that they contribute to many pMeese<« 
of fermentation and decomposition which go on in the inteatioe. 
During fcctal life these organisms are wanting, but they arc 
numerous a few days after birt}i. In this connection we cannot 
fail to rcmciiilier that bacteria by their action can produce in 
albuminous fluids albumoses and peptones, and that the former 
bodies are now i-egarded by bacteriologista as substances which 
play an important rflle in many pathological proccs-es" (Landoia 
and Stirling. "Phyaiologj-," page 344). 

UetchnikofT has demonstrated that man is born free from 
microbn. Their first implantation occurs in the act of parturi- 
tion, for soon after birth tlic skin and mucous membrane become 
infected with them either from the air or from ttie water with 
which the infant is washed. Aa early as four hours after birth 
bacteria have been found during warm weather In the intestinal 
contents. Usually this is delayed until ten to 8e\'cnteen hours 
afterward. It is in the intestinal tract that microbic flora grow 
most abundantly and it ia observed that these vary with changes 
of diet whether pvirely vegetuble or animal. Their presence ia 
Independent of food, for micrococci and bacilli have been found 
in the meconium of infants hefore any nourishment has bocn 
taken. No sooner almost is a baby given his motlier's milk thjtn 
rariations occur in the microbes of his intestine: the bacilhu 
bifidiis appears. Cows' milk also favors the development of this 
micro-orgaDism along with the colon baciilis, ttn^tocoeci^ staphy- 
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lococci, lactic acid bacilli, etc According to Vignal and Suck* 
dorf, no ndult man pa»8i.'8 daily in liis ftwo» from 30,000,000,000 
to 50,000,000,000 of bacteria. The harm these micro-organiBra« 
do is through the products which they form and which, when 
abaorbcd are toxic — e.g., indol and skatol. Although many of 
the bowel micro-organ ii> 1118 in health aro nppartintly hannit*w, 
they can yet become extremely virulent when their surroundinga 
ara altered, as is seen in accidental kinking of the inti'«:tine, in- 
tenoal strangulated hemta, or in a limited mnco^nteritis. 

Bouchard, in "Auto- intoxication," clearly indicates that 
BMU) i« constantly standing, as it were, on the brink of a prec- 
ipice; he is continunlly on the threshold of disease. Eccry 
moment of his life hi* runs the risk of being overpowered by 
poisons generated withia his system. Self-poisoning is only 
prevented by the activity of such cxcreti-iry organs as the kitl- 
neys, and by the watchfulness of the liver, which acts the part 
of a sentinel to the materiala brought to it by the portal vein 
from the alimentary canal. Disease is not something altogether 
■part from the individual. The patient and his disease are too 
often found living under identical conditions. 

Sir Lamler Brunton, in his "Introduction to Modem Tliera- 
pentics," devoti'S conuiderablo space to the discussion of thja 
all-important subject. Chetnicjil investigation has 5hown how 
disease depends upon the products of putrefaction and fermen- 
tation, rather than upon the direct action of microbes upon tJie 
tissnee. It is this fact which renders knowledge of the life- 
history of bacteria ao valuable to na, for, long after microbes 
have been destroyed, the enzymes, or ferments, which tliey formed 
continue to act, and are not destroyed by a temperature which is 
destructive to the organisms thcmselvM, 

Scarcely a month pftsses without a death being reported and 
traceable to a meal of tainted meat. Sir Thomas Stevenson, of 
Guy'a Hospital, has recently demonstrated the far-reaching and 
fatal conBcqucnces of such a diet. I myself have reported in the 
Lancet a case of acute peripheral neuritis, ending in rapid death, 
■nd due, in all probability, to certain viands consumed at a par- 
ticular bnn(inet. The cooking of meat tainted by microhen, while 
it is destructive to the orgotuems, may yet allow the ferments 
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they haye formed to carry on tlieir work of deponiposition. It 
is thus that the cold meat or bccf-fit^^ak pic wliicli forma Uie prin- 
cipal part of a Monday dinner, though eaten witii impunity when 
hot on the previous day. becomes a source of dunf^T. Of this I 
had a striking illustration a few yeara ago, in the Industrial 
Schools of tliis city, to wliicli I hap^tcn to be houornry physician. 
A certain Sunday dinner of roast beef had been enjoyed by all 
the inmates of tlie school. On the following Tutsdiiy morning 
there was an epidemic of diarrfacea in the Bchool such as had never 
been witnessed before, tliero being upward of one hundred cases. 
Several of the older lads were not alow to express the opinion 
that tlieir food had been drugged by materiala taken from the 
surgery. The case, however, was perfectly clear. Those children 
who had not partaken of the slightly-wanned-up cold meat left 
over from the Sunday dinner — although placed under the ganio 
dietetic conditions, eieept as regards that one particular meal — 
alone escaped. It is to subjects such as thc^^c that Bouchard 
draws special attention, and of which I might still further write. 

An almost similnr event happened in a Northumberland 
Tillage just before going to press, I was summoned to see a 
family, four of whom were extremely ill through having eaten 
fiah recooked in tlie form of pie. Fresh cod, apparently healthy, 
had fonned part of tlie menu for the early dinner. The re- 
mainder was served up as pie the same evening. The busband 
and wife and two grown-up daughters who had eaten the pie at 
supper were seized during the night with vomiting and purging, 
followed by extreme collapse, cold perspiration, irregularity of 
the heart's action, and feeble pulse. Only in the case of tlie 
husband did the temperature rise slightly above the normal. He 
also had severe heudaclie. Tlie dymptoms of collapse were pro- 
nounced in all the patients. As only those inmates of the houaa 
sulTercd who had oaten the fish pie, clearly some chemical change 
had occurred in the cod between midday and evening. These 
cases resemble those described by Professor Bouchard on page 
157. 

Setting aside the chapters on the "Toxicity of Urinefl," 
in wliich Professor Bouchord is. perhaps, seen to greatest adv&n- 
Utgp, the lectures devoted to typhoid fever and cholera contain 
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enggetitiona of considernble Tnhie from a therapoutio point of 
TJew. It is only lately we have come to rccogtiiio that, once th« 
dangers incidental to typhoid fever have i)een eucceeafully sur- 
mountet], there are risks yet to be overcome — in ■ word, mato- 
intoxicatiou from poiBonn generated within the intestinal canal. 
There are few medical men who huve not had eomc cxpr-rience 
of the succeoa which ha« followed tlie administration of intes- 
tinal antiseptics in enteric fever. In my own practice I hftve 
u»ed betanaphthol witli excellent r<«iilta. I can recall one case 
in particulnr, where a young gentleman, in the fifth week of en- 
teric fever, waa so prontrated and blanched by intestinal di»- 
charges that he could not be turned in bed without fainting; ha 
had an almost imperceptible pulae, a temperature of 105° to 
lOG" F., WHS almost in extremis, and vhoM life I consider was 
saved by betanaphthol and other intestinal antiseptics. We know 
that naphUiultn is sparingly soluble, and that it pawHes to a 
large extent unchanged through the alimentary canal. No one 
denieft to it the power of destroying the disagreeable odor of 
the motions, Salol, or the salicylate of phenol, haa also given 
excellent rreidta. Hnvjng panned through the stomach nndccom- 
posed, it comes into contact with the pancreatic juice in the duo- 
denum, and is tliereby split up into enlicylic and carbolic actda. 
The latter is set free where it is required, but. aa Urunton says, 
it has the disadvantage of being poi.ionouf>, niid to bctol or sali- 
cylate of betanaptithol is to be recommended instead. All the 
substances belonging to the phenol class may be regarded as anti> 
septic* in the largest sense of the word. Outside the system they 
readily arrest tlie development of germs, bnt within it their 
action is not so definite. They are antiseptics so long as they 
are not absorbed. Once this occurs, the antiseptic power of the 
phenols is suspended. They then form non-antiseptic compounds, 
Hoelschcr in his experiments having shown that the blood does 
not become sterile even after large doses of giiaiaool. 

A fairly large experience of the treatment of certain diseases 
in which the blood is poisoned — e.g., ulcerative endocarditis, etc. 
— ^has led me to place considerable reliance upon phenols. When 
absorbed they no longer exercise a direct action upon the germs, 
but the^' exert anoUier JuHu^Jice, viz. : a dcpoisoning one. Seifert 
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snd Iloclfcb^r maintain that wbra the phenols are absorbed tlioy 
iniluce a (Ippotsoning of the body by combining with anil elimi- 
nating tbe toxic albumins prodaced by the aetioo of morbific 
gcrmA. Phenols are not found free in th« blood. They are elimi* 
nated in tbe urine as etliereal Gulphatce, in the fonn of salts tliat 
have resulted from the oxidation of some ooni}>ound of the phe- 
nols with albumin, and, to a large extent, with toxic albumins, 
the retiult of the rita) adirity of germs. It is believed that tbe 
compounds of toxic albumins and phenols arc non-toxic Tlicy 
(luickly undergo oxidation ; hence the appearance of phenols in 
the urine as ethereal sulphates. Chcmicid disintegnitions and 
recombinationfl undoubtedly occur, and to these must be at- 
tributed, by th« process of depoiioning just described, the good 
results that follow the administration of antiseptics in certain 
forms of blood-poisoning. Under circunistancca similar to the 
abore rigid intestinal antisepsis cannot but be of the greatest 
utility. 

Salols pass through the stomach withont onder^ing de- 
ecun position. In tbe Mnnll intt»tiue mIoIs nnd phenols arc split 
up into their antiseptic constituents: salol into salicylic and 
enrbolic acids, betol into salieyiic acid and helanapblliol, while 
guaiacol carbonate — ttic new remedy for phthisis — decomposes 
into guaiacol and carbonic acid. 

I shall leave the render to follow Dr. Bouchard in his criti- 
cism of cholera and its relation to the comma haoilhis. 

The purt plAj-od by an to- intoxication in mental diseases w 
attracting attention. In the 3f«dCoaI Week, August 11, 189.1, 
there is a Icngtliy report upon the subject as discussed, at the 
French Congress of Psychological Medicine, by Drs, IW-ftis, 
Chcvalicr-Ijflvaurc, and othera. It has long been known that thn 
various fluids of the body undergo modifications in the insane. 
Recent investigation has shown that the urine is much lese toxic 
than norma! urine in cases of mania, while the lethal action of 
this fluid is increased in melancholia. The urine of maniacal 
patients gives rise to cxcitcmCHt and convulsions when injected 
into an animal, while the injection of urine from a case of mel- 
ancholia is followed by depression of spirits, restlessness, and 
stupor — a proof that auto-intoxioation is the cauae, and not the 
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effect, of thfi mental conditioD. B»idc«, in tlic mmt«1 dinorden 
that nrisw during tlie course of auoh infectious diseases as typhoid 
and other eruptive fevers, as well lu in puerperal fever, there ia 
little douht that many of tbeee diaturbancea are due to the 
action of paUiogcnic orgnniHins directly, or indirectly Uiroiigh 
the influence of their toxins; according to the stage of the 
illnesB, 80 is the character of the mental BymptomB. By no 
physiciana more than those resident in lunatic asylums haa the 
Eubjcct of autotoxis bt'cn eo carefully studied. The sdniiniR- 
tratioQ of a large doae of calomel, followed hours afterward 
by a saline purge will often clear a patient's mind as well 
as relieve hia body during the delirium of acute mania. Toward 
the tfrminal stages of chronic interstitial nephritis and dia- 
betes, etc., paychosfw of an hallucinatory nature arc not un- 
known. Tlit-y are due to impaired cerebral nutrition or to the 
circulation of some form of nerve poiiton in the hlnod oon-ioiiucnt 
upon defective elimination. To imperfect emunction is attrib- 
uted the disagreeable odor so fretjueiitly nhservod in Uie inimne. 
One has only to mention tlK«c facts to throw into bold relief the 
exeellont results that frequently follow the ndiiimistralion of 
antiM'ptics and excitants to the emunctorics. 

This translation is given in the hope that English rcjiders 
may find in it)t pagiw much that i» intonating from a pathological 
point of Tiew, and much that ia valuable and suggestive from a 
therapeutical. For mistake*; atlributntilc to myself I crave in- 
dulgence. As a translatioD, I am only too conscious that the 
work is far from being perfect. If, however, the book serves a 
iiseful end. I shall be fully repaid for the time and labor I hare 
spent upon it. 

I cannot draw tliis preface to a close without thanking Pro- 
fessor Bouchard for the freedom he haa allowed me in trana- 
lating and publishing this work. 

In this (second) edition the new matter interposed in the 
text by the editor, and for which he alone is responsible, ia in- 
closed in brackets [J, 

Thomas Oliteb. 
7 EiAjaox PiJicr, NawcAsn.E-croii-TrKX, 
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LECTUllE r. 
Pathoobnic T*roci«se8 in tub Main. 



PiT(*ondi<ruifl« of pmlhoicriDMVIi la tb« pnocftupatloDB a' cODtomiKintrT fflpdlcLuA. 
Tba tour trrtt pilhogpiilv procrHvi: prlmsr)' rlrnipnurx ilyiilrnphl** : aom 
r«iifUciiiB: previous dlitt urban tct of nutrition; lnf*cI1on, Inlluvoci^ at enrlLSf 
dtmiirliuic** of nulrllliin upon (li« producllan of moil u( (bo ekronli: and 
of rnnur ncuiv dim'ntii'*. Iirnnitlon of dlalbctla rnnoldxri'il im ■ murbld 

li-mpcrAnicni- lofcciLon. Llvins naiuro of roatacloui mnUri'' Boiall duiii- 

tiiT Of diwWK* (or wliiiih DofMilirlBOi ban bp»n i«Utill«hitd with cortaLnlr. 
Bitfi'mo prob»blllty of ibu liirputbail* acironllnc lo wbLch nil Eontnirioo 
mlNhl bff tb« function of a VMi^tabln nrKitnUnj, Tht* vmfi wbtob mudlclbo 
plar* In Iho pffBoDcc of tbe doclHnn of mlrtD-oniiiiiiini*. TIif BbuTidnDco ot 
mlcrobr* around man oud tbo relAdve Infrciuonc/ of InfociloD. AMnotHlion 
And comhJnAllon of patbuKf^ntc pnwivi.H, Th« puwurlraiinoaa, M it Tult, of 

Dpnou* rMcdons to dctfrnlDr b)r tbem aloba dltmar. Morbid pr«dla- 

pmltloiia ntHbllibod by tbe artbrldo nnd Krafuloui dlathMc*. i>(iiNMfl 
opportunlljr. liUIbMilii of (burl dumtlon Mtabllxbad bjr a narvoua nacllou. 
wblob InlirferiM (or tbe tlmv bilng wKb cutrlUon. and opma ibn porlal lo 
Indiclion. Dlalbfili aoiiulrcd. DIalboali beridlUJ?. Inlrrruplrd ■ccidrDta 

In lh« oouns of dlalhra**. Ruiid Iwiwmn ti"w dlMOVurlOB aiid traditional 

nodical obaervatlon. Tbo phyalclan baa a doublo duty: to croDtrnd vltb 

mlrrob-a and to fortify tbo orjunltm aguluil llitm. Hon dlaturbaOM 

of nutrition may produce dlnra^r-- Intoxlralton of thi- ur^aulam by In- 
eroaao or rottDtlon of normal malti?r. Intoikatlan by Ihc fonniiiToD ot 

abnormal malMr.^ Th« i>»rl InloilcuHou iilnyi In ilif proccatoi ol Infection. 

irire bypoibcoH rotatWr to Ihf n^odf of a<-llon of paiboei-nli: mlerobaa. 
Toiwuila of prccnaacy. Tbs rdl* of nlcrobca tn tbo tormalloa «t Mrtain 
polaoaa normal lo tbo orKaulccn. 



OBHKBAL PATHOLOOT. 

We are living in an age when it is proper to live and when 
all are interestinl io medical inatU'D!. It is not that mi'dicino 
lias, in any si-nKt- of tlio wort), re\'ivet], but that »he ha^ flimply 
changed her attitude of observation. 

After having devoted herself during many long years to the 
TCriflcation of Bymptoroa, to the researcli of anatomical lesion*, 
to the study of patliolngicul physiology, 9lii> wmeii at last to 
itudy the origin of diaease. What ts characteristic of theM 

» (1) 
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modprn dajs, so far as medicine is concerned, is the high place 
wc assign to Ihe Klmij- of the origin of discusi*. 

If the causes are innumerable, j-ou know that the jiroccssea 
following lIuiK' wliicli induce discoec can be rclcgatod to four 
ty\ieft. Those four chief pathogenic proocsat* are: (1) priiiiarj , 
ptcmcntary dystrophics, (2) nerre reactions, (3) dislurbacccsi 
nntwrilent to nutrition, and (4) infection. 

The 6r8t of those processes is the most simple, but it is the 
loui^t studied, and T may odd that it ie aloiort cx>mplctely un> 
known. It is that which ariaea from the vital activity of cells, 
and is directly brought under our notice by itomi; cause, ph}'6ical, 
inechanical, or diemioal; from the lightniug-slroke to the in- 
toxications, or by traumatism. If ono neglects more than is 
iiwtsiiiury llie study of tliat simple process, it is bocauRO very 
often it is complicated with effects of a local character, vascular 
or otherwise, which mv. the reflex nsult of nt'rvoiis rciinireinentn. . 

We have known for a very long time the important part 
played by the nervous system as an intermediary in tlie produc- 
tion of dit^ase. Have we exaggerated it, or have we accorded 
to tbc reileii-M a pathogenic influencD grcutcr tlmn that which 
they have in reality ? When they are set in operation in a per- 
Bon in good health they only rarely cause tito dfvelopmecit of 
the malady properly called ; tlicir rSle is often to bring about 
Meeting indispositions or troubles, for s longer or shorter period, 
to the extent of realizing predisposition or the morbid oppor- 
tunity. 

You know that those pathogenic influenced arc periplicrul or 
central. It is in their action upon the cutaneous nerve endings 
that cold and moisture interpose as a causo of diMrn.-«o; it in hy 
their direct action upon nerve centers that disorders of the af- 
fections, chnngts of disposition, mental fatigm-, and so many 
other psychical diitturbancee fiwiueiitly bring about deteriorated 
health. Generally speaking, it is only a condition acecKsory or 
predisposing to the development of the disease; it is rarely the 
nearest or exclusive pmvocative caiiwe. 

The two oUier pathogenic processes of chief importance are 
disturbances anti-ecdent to niilrilion and infection. Disturb- 
Uicci of Qutritiou rule, in my opinion, Uie largegt number of 
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chronic diseases, and explain Die appcaroDCG of many illniwdes 
of an acute character. I had devoted to thia study the first 
year* of my profesnion, and I have retunied lo it wli.-u I have 
tried to determine tlie exact domain of diathesiii and the proc- 
«*t* by which wo tun imdortiiko tlic cure of diathetic dit^cusce. 
My constant effort has been, and my duty will, perhaps, be, 
lo render to diatheses tho part which is theirs by right in tlie 
prejudices of medicine. To do tRat, I have been obliged to 
disengage tfacm from the mystic cloud which encircled them, and 
1 have rendered them physiologically intelligible when I have 
said that diathesis is a pormauent dislurbancc of mi<rilion, which 
prepareji, provokes, and maintatn;^ dilTerent <li»en8ea, ad Hecn in 
their location, their evolution, and pathological process. This 
wtB to nwtore (o diatln^is Jta traditional signification ; it was to 
ccwsider it anew as a morbid temperament. 

Inflection is the last of the four pethogcnic proccwsei*. We 
find, again, traces of this notion very far back in the past, but 
it hiw iisfiimt'i] form only within tlie last quarter of thi« [now 
passed) century. It ia what we call, or it is what, now particu- 
larly, deserve* to be called, conlagium vivum. 

The interpretation of infection has provoked the warmeat 
diEcuesions in our times. The brilliancy of certain recent dis- 
coveries h(i« been to fascinate and to diiKulc- It has eausc<l, 
accordinf; to temperament, enthusia.'^ni or sarcasm, infatuation 
or dread. Infatuation or dread, — tliesc are two sentiments 
which science repudiates. She will continue, in spite of resist- 
ance, and in spite of the intemperate displays of an exaggerated 
enthusiwm, to march, nerenely and unmoved, toward truth. 

At the present time the living nature of eontan^ous materia! 
i« beyond all (iui>stion. Kvcr since man has known contagion 
be bna been asking himself of what it might consist. Of all 
hypothcws'. not one has been verified, until the day in which it 
hafi been demonstrated that in the body of an indiviiiual attacked 
by a contagious disease there exist tliK lower vegetable organ- 
iams, capable of implanting themaelvea and of multiplying in 
the tissues of a healthy man, and of determining in him a disease 
similar to tlie original. That is tlie final teruiiaation of all 
sj'Etcnu relative to contagion. 



LECrmiES ON AtJTO-INTOXICA'nON. 



TV^inonntratinn ha» not been made for all contagious dis- 
eases; doubtless it is not even complete, save in r number more 
limited tliun wc mnintuin. Parasitimm is established with 
absolute certainty in four diseases of innn, — oUarbon, gliLndcrc, 
tuberculosis, and paseous ganii^ene; besides, proof is nearly 
cstablifhcd in blonnorrbugiu uud crj-sipGlns. To those diseases 
of men we rosy add several experimcnta] septioemias, — the 
ciiolora of fowls, svriuc ftvt'r. and symptomatic pustule. This 
ie a tiiimll number, and yet it h lar^e if we consider that in 
those cases alone where infection could be interpreted in a posi- 
tive mimncr tl)c soliitiou Iia» Ihi'ti uiiiviTsally agreed upon. 
Contagion has always been recognized as the function of a vege- 
table orguniitm. 

Have we the ripht to generalise, and can we say Uiat it is 
nlwa\-8 du« to the truiiitfrr of a vegi.'tuble from the contaminnting 
to the contaminated individual; that in all tJie«>e caaes infection 
is the result of the introduction into tlie economy and of the 
mulli]>licatioD of a vcyHithlc parasite? No, abnolutely; yed, if 
we are content to enunciate an estremeiy probable hypotho- 
»is. Wo surdy except nervous contagion, which results from 
example. 

In regard to diseases of a couUminating nature, every time 
that we have found an explanation of contagion it has been that 
which X have just given you; no oUier has beeu verified, no 
other is verififtble. 

Let us admit, then, at least pruTlsioually, that each coa- 
tngiouA diseasv is prodiK'cd by a microbe. I^et ua wait until 
positive proof shall be furnished for those in which the microbe 
lias not yet bwn donionstrated. We will accept without aaton- 
isfameDt the announcement of its discovery, and without un- 
eiwineiw the delays whith might bo caused hy that demonstra- 
tion. Let men trained to the diHiculties and to the re&ueincate 
of microbiological n^scarch give u» tliiM fulfillment of demon- 
stration, and it will be with thanks that we will praise every 
one of their discoveries. The r&le of tlm physician is not exclu- 
sively to seek the infectious agent; but it ought to count with 
him. To tpeak of microbe in tlie place of virus or of contagioo 
is not to replace one word by another; it is to substitute positive 
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knowledge for ignoracce or whim. It is, at the same time, to 
state this emtnenUy pravtical <iiie«tton : What arc the conditions 
which render poesible the development of the microbe? What 
are the conditions which may hinder its muUiplicatioa? 

What renders poaaible the development of an infective dia- 
tate is not the chance meeting of man and microbe. This meet- 
ing iii conntant, but it in generally without result. Microbea, 
even the most danfitToiis, axsail uc. They are spread around 
ii» with the oitme pnidignlity Ihiit natiim dislribiitta developing 
matter, and yet infection is uncommon. Infectious dieease, too, 
i.* only an accident, because the iimrliid agent finih only excep- 
tional circumstances favorable, — I do not say to its penetration, 
but to its development and its multiplioittinn. 

The healthy man is not attractive to the microbe. While 
almoot constantly invaded by infectious agents, he reacts against 
them, and in tliis content he keepa generally ujipermoitt t>o that 
often the disease docs not even become apparent. 

It is not tliua with the man whoite vitality is weakened; 
then his means of defense diminish. Just as we ee« rushes be- 
come cnvered with Koil nhere n-rlaln unnaiial circiimiitanciii are 
opposed to tile natural flow of water, so certain microbes may 
invade the human orgnniKm, who«e health breaks down, when- 
ever, by the fact of disordered nutrition, the chemical constitu- 
tion is modiliiil. 

It ia, therefore, a modification antecedent to nutrition which 
renders infection po»Kiblc. Disease is thus the result of two 
difTerent procesaos, one of which can only act by mean* of the 
other. In ehort, pathogenic processes ore rarely isolated; in the 
gwiit majority of cnses they are atuioeinted and combined. 

In regard to tliis complexity, you do not find it only where 
there \* qii<«tion of contagion, but alito where Uiere is (]ue:ttioD 
of the most simple form of disease. — traumatism, for example. 
In thow primary and elementary form* of failure of nutrition 
where the cause directly attacks certain cellular groups, where 
the cells bi-eome deta<rhed from ejieh other, — crushed, soddencd. — 
diiiieaitc will scarcely ever be established by thi» unirpie diitor- 
der of a cellular group, Nearly alwaji? traumatism will deter- 
inine tlte putting into operation of new pathogenic procNMS, 



8 



LKCTCTRES ON AtntVINTOXrCATION. 



infection, and nerve reactions. DiBcirc;nD)zation of cella allows 
Ltie mtrBDCC nf iiifcdious ngciits, and prepare in them tlie 
matter that tliey olioulil rimlmy. Bnaiil^'a, Uie cause which is 
capable of inducing alterations falls oftcopfit upon the nervQ 
elenienta, and througli tlicm, a* an intcrinediarv, provokes reflex 
disturbances. Some manifest themselves in the wounded part, 
where the irritation of hlood, ftbimrption, and nutrition caui* 
work (o be done in an abnormal manner. Others reflect upon 
Ihe whole ocoiioniy ; tht- hoiirt contracts offener, respiration is 
accelerated, and the elaboration of material is found altered in 
all the cells of the body. Urea and carbonic acid arc produced 
in much (freatcr quantity. Nerve reaction has not only adittnl 
certain peculiar fcaturca to local manif(«tations, it has bound ths 
whole organism to the work whicli ia going on in tlie wounded 
part. 

B«»idc«, nerve reaction* nearly always borrow the co-oi>era 
tkm of another patlio;jenic process, Kven* nerve excitation, 
cold, Hhock, emutionul or traumatic, may produce syncope, epis- 
taxift, diarrhnea, and polyuria. These are not, then, disca-ies. 
The real disease, when it is rousi'd by nerve reaction, infers. — 
except in ca*ea whore the intensity of the stimulation is excessive 
and thoBO wherein the nervous syatem is abnormally e.\citable, — 
infers — do I say it? — an essential deterioration of the organism. 

In whom do<:« a draught of cold determine a corj-za or a 
bronchitis? In everyone, will you say? I'crlmps; but cspei'ially 
in those whose health is habilimlly or actually altered, .\roong 
the diathetic, especially artliritic or scrofulous, yon will s«o 
Uii« fleeting nerve reaction produce in thuin liiifliiig elTocts; the 
coryza ia tenacious and the bronchitis is stubborn. Disease 
will quickly follow upon ncrvo riiiclion, but it is the unavoid- 
able deterioration of the organism which may hasten its explo- 
sion, and which often renders it persistent and dironic. In the 
nondiathettc man, for the present weakened or indisposed, dis- 
ease rosnltiug fmm nerve stintuhition will be not less prcpiirfil 
by disturbance of nutrition, although the disturbance is only 
traository, — "it is the morbid opportunity," the brief diathcBia 
of the authors of last century. Men fatigued by overwork or 
pleasure — exposed to dcpresiiiuj; influences — are struck by coo- 
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(litiniui, rea] and diBease-developinp, from inaigniticnnt ntrvfi 
cxcitfll imi* which would have produced nothing iu perfectly 
healthy men. 

Very often diwH»c indticrd by nerve roflox — even diaeaae 
from coid — is an infectious illness, and vre have not only in Ihi* 
piirtieiiliir cam' n new cxamplo of tho n-'sufiMtirtn of Iho two dif- 
ferent pathogenic procesKes, but we find here tlie aseodation of a 
Uiinl fuotor. In reality, nerve reaction C"uh) not hnvu <?reaied 
infwtion: it could act only by rendering this infection possible; 
by weakening the defeiiije wliicli the hoaltliy orgnnixm naturally 
opposes to microbes: by mndifyinj; nutrition so as to d'TVi'h)p 
K dicmit-al inedium favorable Ui the c-ullivation of vegetnble 
or|>anisms. The reaction of a disturbed nervous B}'slem induce* 
tMoporary disturhanec of nutrition. This, in it« turn, opena 
the way to infection always at hand, to Rerma always present, 
whieh, without doubt, have to fulfill in nature anotlirr part, but 
which, destined to destroy dead matter, are also capable of de- 
stroying living matter when they find it in a utatc of prepara- 
tion. In thi*, pffhaps, li<* lh<' pjithogcnic hintory of angina, of 
pneumonia, and of rheumatism. 

If nvrvo reaction, by cornipting for the moment nutrition, 
can produce the morbid opportunity, it may also modify nutri- 
tion in a lasting manner, and develop diathi-sis. but it will be the 
acquired diathesis. Tlio acquired diathesis, once eslahlislied, 
may become hereditarily transmissible; and if yon go back to 
its etiology, be it in the individual or in bis ancestors, you will 
easily recognize that it bas had for its origin the putting into 
abnormal play of nerve reaction*. TiCt a bad iilimontary hygiene 
— Kwld and moisture, privation of air and light— cause an infant 
to be «rrofuloiis, and let the p<rinaiiericc of Uie same causes 
keep up in him this nutritive disorder, which we designate under 
the name of scrofulous diathefliti; or let « young man, by hy- 
gienic errors, hy the abuse of the table, by protracted studiea 
at night, hy venereal ext.'cwirii, hy nervous glmcks, which may be 
the consequence of complete derangement of mind, a« also of 
K jaih-d brain, develop tliia other nutritive disorder, which wo 
designate under the name of arthritism. — in both of these each 
cell will have a tainted nutrition, and will produce cclLs that 
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mAi'nt^in the mme nutritive type. And among tJicse cells the 
generative cleineiita — ovule or flpcnnntnxniiu — in their turn will 
give birtli til ttir- cells of s new being, whose nutritive activity 
will be ftimilar to the individuni that hns begotten tliem. The 
ncquiffd diathctiiB has become hereditary; it does not recoguitt 
for it« oaviwi' in the iliHsccndnnU tlio vice of their own ntrvc rc- 
flctious. In these, nevcrihelese, the diathetic state really arises 
from nerve pertnrhiilions ejtpericncfd by their ancestors. There 
arc certain hij-torical (arnilies whose pathological genealogy we 
ever know, and where the nmlity of the origin of these morhid 
states can be yerHied. 

Tho (iinthctio nutritive disorder is more than a morbid 
threatening;; it is disease in activity. But how is this diBease 
going to bri-ak out? It is gpncrally nfter tite operation of an 
cjcteraal cause which has induced nerve changes: another eiam- 
ph' of the TiWt**tiTy association of several pulhogenic processes. 
Here is an arthritic; how will he be sejiied with an attack of 
gout? Very oftrn uftcr a chit], a chock, — emoliotml or from 
injury. Disease thus called forth in tlie counic of a diathesis is 
an episode, a paroxyKnial accident; but this accident, thi« epi- 
sode, may appear spoutaneously, as the conaeqiience of the excess 
of the nutritive disorder which oftcmi^t reengnizcs as its dcti-r- 
miniug cause nerve change. Some people persist in not making 
this distinction, in not seeing in gout anything but tlic gouty 
accession; so much so that gout would not be a disease, but a 
succession of independent diseaKcs. But what explains and links 
the attacks together is precisely this diathetic state, which J 
consider the result of a failure of nutrition. The attack of ROut, 
on the cx>ntrary, which is the paroxysmal accident in Uie course 
of a diathesis, is characterized by an acceleration of nutrition, 
an I wild a long time ago, and is repeated to-day, a.i if it were 
a novelty: it is the curative attempt which rc-wtBhlishcs the 
broken equilibrium. 

If nerve shtMrk is capable of tlnw inducing an allacic of 
gout in an arthritic it will never cause it in an iudividuiil whose 
nutrition is not weakened. The nutritive derangement which 
render* possible the pathogenic influence of nerve renelions fa- 
Tore also parasitiuism. Is it iiot among arthritics that you see 
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dwi'Iopod hy prcfcrmcc pityriusis versicolor? I« it not among 
the scrofulous (hat you pep eryt>ip<^la!i repeat«?(I with a truly A'w- 
hcart oiling frequency? I have multiplied oxamples euMclently 
to be able to say that, without any preliminary change in nutri- 
tion, man in ehclt«^rcd from infvetion. I have oxccpted Eyphilis, 
aj^inst which he seems unpTotected. It is because aeTeral 
piithogeuic oonditione are noce»ary before difieaec can be pro* 
duced that we j-cneraily resist harmful iufiuenctw. The causes 
of di»ctwc ure innumerable ; but. in orilcr to attack and conquer 
us, they must be associated ; without tliis necessity they would, 
witiiout doubt, have nnnihilated the luiiniin speci(^«. 

Thus, only to deal with infectious diseases, I am right, you 
Kp. in telling you that the physician ought not to allow himeelf 
to he absorbed alone in tlie research after a microbe. He ought 
to occupy himself with the infectious agent; but he ought also 
to retain a good doiil of his anxiety for the study and roiwnrth of 
circn instances which disarm the organism against the invasion 
of that agent. When the physician tihnll hp in poKtrssion of 
tliis double knowledge that many diseases are produced by mi- 
crobe**, and that those can only act by meiins of a dvterioratJon 
of the health, resulting from various pathogenic processes, he 
will rocog[ii)!e that the new d iiteovonex contain nothing «ub- 
versive, and that the Icceons taught by ancient medical observa- 
tions are not comjiromtned; he will know that the purt he 
has to play is still the same to-day aa it was twenty years ago, 
and that whilst foiking the means of combating mierobw he 
ought and he will always be obliged to sustain tlie forces of the 
organi»!m and raaki- good it* dcfcn:";, inspiring himself constantly 
with this truth : before every illness there is a disturbance in 
life, — f'tr niilrjliou is life. What can bring about this disturb- 
ance, — the first step to be overcome before becoming ill ? It may 
bring about a chniige in the prnduction or distribution of the 
forces which liberate certain substances elaborated by the living 
organism. It may modify the matter itself. — augment or di- 
minish it, — while preserving the normal proportion, or it may 
bring about disproportion of the constituent elements; it may, 
in Rhort, cause the appearance of abnormal cubitanceit through 
perrenioD of the changes ueociat«d vith Duthtion. ii'rom abso- 
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lute increase of normal matter, or the production of abnormal, 
intoxication roa.v be developed. 

Subgtanoee the most ewontial to the constitution of the 
hotly may heeome hurtful whra they nccumiilate. If the sub- 
traction of water is dangerous, its exceas ia none the less ao ; it 
cliang(« the comliliomi of osmowia; it causw a swdling up of 
the cells, tmd wnshea out their ^lial.vzable material ; it thus A\a~ 
turbs their chemical cnnstitutiou. and weaki-ns or pervt-rts their 
functional activity. Mineral aubstanocs can, by their excess, 
equally (Iet<TmJn(.' accidenUt that are truly toxic. — the salt* of 
potassium particularly. The most important excrementitioua 
material — carbonic acid — could not be retained in excoss in the 
organism a few minutes without death being the consequence. 
The biliary acide also, if they do not find a free escape outwardly, 
produce fatal poieoning. All the soluble ferment* elaborated by 
certain glands can exercise a poisonous influence, eitlier local or 
general. We find even in certain aeerelionB — in siiliva, for ex- 
ample — products extremely toxic, and which are not ferments, 
Thi» toxicity i» only partly due to alkaloids. Whatever opinion 
we may have in regard to the origin of alkaloids, it is certain 
that wc mwt with them in normal tinsms, and it is possible 
that they may be one of the results of this disassimilation of 
animal et'llx; but it is not demonstrated that tlicsc alkaloids of 
the normal tissues are toxic. It is not tlina, however, with tlie 
alkaloids of certain products of secretion, — of urine in particular. 
Without multiplying examples, you see that the augmentation of 
normal substances, either by increased formation or retviition, 
cun induce quite a aeries of toxic accidents, some of which have 
already been named, such as a«pliyxia, unumia, uriuiciuia, cho- 
liEmia, glyciemia. 

Perverted nutrition leads up to the development of new sub- 
etsnecs which may bccnmc toxic- There are often foniietl in the 
organism peptones, wliich are injurious in this sense, tliat, being 
dialyzable. they escape by the urine, and tlius bring about an 
abnormal spoliation of the organism. There are Uius produced 
abnormal albumins, which escape by the kidneyo, and »ecm 
capable of deatroying the nutrition of the renal epitheliam and 
of inducing certain forms of nephritis. Dtaease also eatue* the 
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app<>-araBce of abnormal coloring matter or of aubstancca traiis- 
formabtp iuto coloring matter, among wliicli arc found those 
tliat, in urineii, take on a reii ooioration under the iutliieDcc of 
perchloride of iron — e.g., acetono. I also mention leucin, tyroain, 
an<1 tli« imporfi-ct Mcrfriietititioaii proi1uctj> which arise from 
insufficient elaboration on tlie part of the liver; many otht-r toxic 
Bubxtances, too, of which I know neither the nan^eii nor the 
constitution, but whose preeenoe in morbid urines I shall dcin* 
onatrate to you phyniologicuHy. AH these siilistiinces are capable 
of producing forma of intoxication, among which 1 will mention 
eclampsia, acholia, diabetic conin, and many other grave con- 
ditions, a» also nunioroua indiapoaitions. 

[During pregnancy poisons arc formed in the mother and 
ftetuB which circulate in tJie maternal and fcetal blood. Upon 
the mother is thrown the burden of eliminating by the kidney*, 
liwr, intestine, skin, and lungs tlio bulk of the |>oiaon formed 
within the two organisms. When the^ poisons are retained auto- 
intonicntioD \% produced which varii-s in degree from heighten- 
ing of the arterial tension, headache, gastric disturbanco, and 
lassitude to convulsive wi/urcn a« iu puerperal eelainpsia. The 
urine under these circumstances usually contains albumin. That 
CTTora of diet often induct^ puerjionil eclampsia there ie no doubt. 
I have seen pregnancy advance normally until some such im- 
proper food as lobster, pork pic, etc., was eaten ruveuouKly, when 
a« the r«tult of the entrance into the blood of imperfectly di- 
gested products or iut(«tiual poisons eclampsia followed. The 
presence of thwie toxins in the blood induces structural alterations 
in the renal epithelia and as a consequence renal debris, tube 
caste, arc preMmt in the urine along with albumin. If the 
patient lives, the morbid changes are, for the most part, lein- 
porory, for tliey disappear on cessation of the pregnancy. We 
are familiar with the dropsical legs of women seen near the end 
of pnignuncy, but it occasionaHy happenii Uiat tliere is in addi- 
tion to the auto-intoxication from intestines and kidneyM, an 
hepatic toxicmia a» well. The liver becomes enlarged and tender, 
the patient elightly icteric, the stools pale, fluid appears in the 
abdominal cavity, and there are albumin and hile in the urine. 
It is not until the pregnancy haa been brought to £ natoral or u 
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nrtiUcial liTiiiinaiion that the symptomi; and plij'sicat sigrDi dis- 
appear. In Buch a cnew the liver hns failed to arrest and destroy 
the iiiUvtiiial p<>iwu» as they paKt through it and the result ia 
that owing to their oxee^is in the blood and inability on the part 
of the kidneys to ehniinate them the patient is poisoned by 
products formed within her own body.] 

If intoxication is one of the accidents likely to arise from 
diHturbaneeii of niilrition let m »ee what inflation oan do. AVe 
have tlioiight over many of the hypothesas bearing upon the 
niodfi of action of niit'rohctt. But if the anatomy of these hurt- 
ful agents is ecarcely known their physiolo^o' is atill less known. 
Wii liuve imagined that they act in five different ways. \Vc 
have ascribed to them a mechanical r6ie, supposing that tlicy 
might eaiiKf obslniction in tlic v(**cl*, more particularly thow of 
the lung and the kidney. The fact is perfectly demonstrated for 
eiiarbon and for the scplicwmia of Charrin; but the microhen 
which live in the bSood are rare — almost the esception. It ia 
a1«o admitted tliat they may induce traumatic changes, — erode 
and perforate cells. This is an hypothesis whose aid 1 called in 
when I established the group of infectious iiophritides. We 
find microbes in the organism, — in urine, — and there is perhaps 
a lesion of the renal epithelium. It is admissible that they have 
broken through this epitlietini barrier, and that in tlieir eourse 
through it they have brought about its deterioration ; but in this 
there is only probability. The history of the chrdera of fowls 
proves to us that microbes attack muscular fiber; in certain 
catarrhs of the bladder and vagina they penetrate in large num- 
bers the epithelial cells. I have demonstrated in blennorrbBgia 
that the micrococcus of Neisj^or iuliiibits ^scntialty the proto- 
plasm of the pavement cells of the urethra or of the conjoncUva, 
and that the leucocytes are for it an accc«»oiy or secondary 
resting place. 

It is also said that microbes cause Amth by the anatomical 
lesions which they develop. Assurwlly there is among them 
some which produce isdema, hipmorrbage, suppuration, emphy- 
•ema, and gangrene ; but to say that they act because they pro- 
duce these effects is to solve the problem by admitting as dem- 
onstrated that which it still a uatlvr of diecuseiou; Urn essita- 
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tial thing would be to know by what process they dcterniiiM 
such local leeioDS. 

A fourlh liypnthcKtH has been enunciated, viz. : that the mi- 
crobe, in order to nouriBh itself, consumes what is iicoriil, and 
it is the Hiibtrin'tioii of thin whidi ih prejudicial to Uio organism. 
The example of charboii has been {juoted ia support of thiit c-nii- 
toTttion; it« ni-robio buctcridium t«ki.« hold of the oxygen to 
the detriment of the blood -corpuscles. Tbifl injjrenjous liypothcitia 
has not even rwcivtd the beginning of demonstration. 

Ijatit, infectious a^nt» can produce something injurious,— 
can elaborate subi^tancce that arc toxic. There, at lonut, and 
there only, do we find a beginning of the proof. Indeed, wo 
know a good many bodice produced by the life of microb(«. Wc 
have »^tiidi<^!i), in the fcrnicntationa which they induce in tlie Bask, 
carbonic acid, marsh-ga&, hydrogen, even s\ilpliuric acid, am- 
monia, the iinimoiiiu compounds, the volatile fatty aciis, many 
complex alkaloids whose toxicity has heea ex peri men tally dcin- 
onslrutvd, iudol, phenol, »katot, etc; all am poinon, for these 
bodies are toxic. They form besides, soluble fennenls. whidi 
undoubtedly play a part iu the pniduction of hx^al lesiions by 
breaking up in some way or other living cells. It is therefore 
certain thnt intoxicutinn in part ans<« from the hartiifid action 
of microbeti ; in all probability such is the part they chiefly play. 

It is not only in infectious diKcu^w that wv have to rtvkon 
with the intoxication produced by them, it is also in the normal 
state. Indeed, man, in the condition of pliyviotogictd life, iii 
inhabited, for n considerable length of his digestive tube, by 
micTXMcopical vegetable orgnnifmie. I have formerly i^hown you 
the toxicity of intentinal matter; it is in part due to the poison- 
ous products elaborated by tlicse microlK-n, A portion of the»o 
protluctA id nboorhed, disease may prevent their elimination, and 
there arises from this a poisoning. Inttvtinal fcrmcutntiou in- 
creasing abnormally, the accumulation of toxic matter may he- 
come such that absorption produces intoxication in spite of the 
integrity of the renal cmunctory; it ia In Ihia cauwe that many 
dj-speptic accidents should be referred. Thus, in the normal as 
ircU u in the puUiologtvul state the organism in a rocvptaclu and 
a laboratory of poiaona. 
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The object of the lectures which follow will be to find out 
what part ia played by Belf-intozication in the production of 
diaeaae and morbid accidente. 



JEOTTTRE II. 

pROnOCTtOS ASD ELIMINATION OF PoiBOKS BY TDK ObOASISM. 

Tb* btalthr ont*nliin rxalTis and tonst polnoos. Conttant dancer at auU- 

InlnTlrntlon. MranR bjr vtilrb tlic or^nlnn mui>R<* M Mope fron it. 

OrlglDi ot polnoni In t)i<i ticalthy uri[uil«iD: allnuauUan. upcflnllr mlo- 
tniL Hiibttanri'ii; tbn aviTuhuriB (aahra^ Ml*): dlRViillon and lotballOHl pum- 
tartioDa: dlaa»lmllBllon ol tbe tlEiUH. Tbs blood li Ib( ebblOB and nowtnc 
cumnt ot all th« polioim,. — -Dcniaiiatrallen ef Iba priacDC* Of poliOQi Id 
t&» bTood, Dlriwt d em cm Him 11 on li itlll Incomplrl*, Indlri-cl demaDilra- 
tlOD: «• Hod In Ih* urlui'. naturDlJir or ttiudinod. tba Mm< polsoai aa la 
tbn dlK^^ilvo rina] and En tbv tlMut^a; thiir tnuBt. Ib^rvfort, hava cnTcrafd 
tb« blood. — OpIsfoDi oflFred to viptaln Iba harm If WW ol tbe polMD* 
ot iha diKi'illvn rannl, Dvilnicltna or mudlflcatlon bjr diatrala tn paaaloa 
thrf'tiah (ht^ InTrAIlTint mucciiiK m^rnbrnnp, (ho opItbotluiQ. and lh<f onpLI- 
latlea ISIIrb). Itrpctboala rclallns lo Ibo white «oIIb. ProtprllTf part 
playid bjr th* llvar. wblcb •lapa on tfaalr pnuaco alkaloids! polaooa comlai 

(TOcn th* intmlln* (Hengnt), and a«ini« th"m. Kipnrlmiinljt ot Scbllt. 

Rblo Ot the emuDctory ariaiia in tb« Hpulalon ot polaon*. Intratloal 
anuactfoa^ tbe putrid diarrbcts ol analomlala; aalularr dlarrbuuu, lllualona 
FflatlT* 10 dlarrbo-a apokro ot at ■upplimmtar]' to tb« rcual omunctlon. 
Culancoua f'tnuDoilon: attrnkQaiEon ot waitr, pcnplralloD CaTorablo to elLm- 
tnadon of polaona. li^ 1 1 nil nation of volntl1« talij aiclda: odora arlalnc Irom 
tho akia whin DUtniioii is dcrnnicid, CaaHa ol tb* death of nnlmnla whlrh 

baTo born T»rul»bod. Pulmonur/ diuudcUoo. oarbODic atld. iiaiif. loloUle 

taiif aolda: fitldlt)' ot Ihv brritb In thou? itbo ar* ronMlpntrd and Id 

hiTOGbondrlata. Rtaal lununetlojn; Lta prppoodcrntlDf Inlluonco, The kid- 

b«r CAD flilmlnatif all toxic prodortja i*ieept kaa- Toxicltj of utiua: danKBT ol 
olliuiia: critical polyuria at tho dmllao ot tevera. Toilolt)' ol a*eat. 

I UAVB eaid that the organiam, in its normal, as in its 
pathological Rtatc, in a recnptaolc and a laboratory of poiEonii. 
Among these Bonie are formed by the organism itself, others by 
microbes, — miniilt- forini» of vi'gftable*, — which either arc the 
guests — the normal iDhsbitants — of tliG intetitiDal tube, or are 
parasites ut sci-oad hand, and d i ».■»»■• prod tit.- iiig, Man is in this 
way constiiutly living under the chance ot being poi.-Hiiied; he 
is always working toward his own destruction; he makes con- 
tinual attempts at nuicide by intoxication. And yet this iotoxi- 
Ctttion is not rt-alizcd, for the organism possesses numerous re- 
sources which enable him to escape the intoxication which is 
always threatening. Uo throws off these toxic substances into a 
•pedal reservoir, from which tliey afterward pass outward ; and, 

.(15) 
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besides, the blood coatanUy subtracts from the organs tho poisons 
as itoou as they arc formed in Dioin. 

I have shown in the liret lecture how numerous are the toxic 
mbstancee contained in tlie organism. In the firet rank are 
placed the mineral subfltances introduced witli our food; then, 
come the products of plij-siological a.'crction,— saliva and bile; 
the producta of digestion; digestion, too, whiio it transforms 
lUbimiinoid Kubstttncra into peptones, alvo give birth to alks- 
loidal poisons: and, last, toiic substances resulting from intes- 
tinal putrvfactious. WiUiout doubt, the stools climitiatv the 
fCreatest part of these poisons which ari; oxpelleil witli them, 
but, nctcrthdcss, owing to the slow movement of tho int>%tiual 
contents, tho mucous membrane absorljB a cfrtain part of them. 
We find in the close relationship of our tissues other poisons 
which ore ttie result of the life of cell!'. They paw out into 
the extracellular fluids, along with which they pass into the 
lymphaticd nml bIood-ve-*<iel«. It is, Uien-fore, into the hlwjd 
tJiat ail the poisons are carried, — the whole of Uiose that are 
made by the tissuw, and part of those which are formed in the 
digestive tube. 'I'lieoretieally we cannot conceive how things 
could bo otherwise. But, evident even as this view of Uic sub- 
ject ap[M>ani, it must be demonstrated. Oireet demonstration 
of it has only been ronliw^d in a very incomplete manner. After 
ligature of the colon. Planer found H^S in the blood of the 
portal vein. Carter has there met with indigo in animals the 
aubJK^Ia of intestinal di^rangements.- I have seen, like (lautier, 
alkaloids not only in tiio tissu(«, but in the blooi). Uere is s 
b^;inntng of direct objective demonstration, bnt it is only yet a 
Ksemblanco. It is not a certainty. 

On the 4th ot December, 1SS4. wn extracted, hy meiuia of chluro- 
form, alkaloid! from GO cubic ceiitiiucti*m uf miiHcle of bt^ff. Tht«« 
•lliiiloi'l*, «olub1o in ehloraform, kIvc prcrue rcnctjona with the fol- 
towinj; i(-a^>eiits: Tsnret's solution, i'jilix«il lotUne, ph«sphoniolvbilAt« 
o( toila anil tBitnin. ScptcmliRr 3. 1884. a healthy rnhbit is ktllcil, then 
cut up iuto pi<;i-rs; il weij-hs thus inirivv'I, without the abdominal vl»* 
Wra, 1012 ftrnnia. It U diKMted in 2 litere of iibaolutc klcohol, to which 
baa btca added w;itvr afidiilul«<] with HrSO,, und Ihb luascvrateB fur 
two iIh_(». We collect the alonhu) a* it in Hltcrod, nad «|t''^i» imitt> It 
to the alcohol which bathed llie muaclva ol tbu animal, and which w< 
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obtftin by pr«MUre. We hBT« thus lASIfl cubic cpnttmctnr*. W« crap' 
orate at 40°; th«n tlii^ ntc^ohol, (nlucppd hy oiic-lhirO, in rvuporatisl at 
ho' Iwv [uBv by acciilvnt on«-thiril of LbiH). In tbir wnli^ry rmidue we 
finil nil the Traction* Unual to alknloids. The iirivipitali-fi otit^iiii«(l nr« 
abiinJiiiit witb Ihv ('tlEiiH'iii^ ri-ftRi-nt*: TanrH, iodliml iodiiw, jiboaphO' 
m<il_vhd»lp o( «o.lft, ferric cj-anid*, doubi* iodidv of pota^^rllln anj 
cadiiim. This rcsiiJup. uiaile Mlkal(n« by tnila, in inixml well nll.h cthrr. 
\V# di>cnnt the fflhnr, whioh, >lioki-n up well wilh a lilUc HC'I that ha* 
b«!n added to it, is di>i(illi.-d, Tlie residue i» an ■■tiicr^al extract. It 
In pffcri|illaU'(l fairly well by mean* of the iodlxcd iodine and molyb'Io- 
pboapato of unda reagent 

Indirw-t doiiwiictrjition will bf given if we fint! in the prod- 
dcls of escretion those poisona wliich we have observed in the 
tlMuce and in the iiitostinu] cnriiil ; and, if it is proved thut 
these poisoDB are eliminated by orijans in which tliey are not 
fortncd, the logical conciujiion will hv that the blood is the niM.*- 
«ary medium twtween the seat of the formation of these poisons 
and their place of elimtnntioit. But the |W)soiw which cxii«t in 
tlip tismies and in the intestinal canal are also found in the urine, 
either naturally or modified by oxidation or unit<^ to nitrogenous 
or iiulphur radicals: o\alic acid, in the state of osahiric acid; 
phenie acid, in the stiito of eomjiound snlphophcnic aeid, or 
phcnyl-aulphurous ; bodies of the aromatic series, — indol, skatol, 
crcsol : butyric acid, as in the iitornach ; lactic acid, as in the 
stomach and first part of the intestine ; acetic acid, as it iw formed 
voder certain pathological influence's, in considerable quantity in 
tlie whole lenjith of the intcstimil canal. 

We also find alkaloids in the urine: some show thcmselrea 
in modified form, la quinine; others naturally, and without 
having undergone any previous alteration. AmonR these alka- 
loids some are wiluhlc in chloroform, othem are insoluble iu this 
body, but soluble in ether; both are found in tlie urine, with the 
rnroe charaeterA a.* in the intestine. Then^ is nothing in pli}:«iol- 
ogy vhich warrants us in considering all these bodies as products 
dxbomtt^d by the kidney; it is the blood which carric* tbem 
there. One of the first authors occupied in the experimental 
investigation of thow intoxication)* (Stich) thought that thu 
poiflons of the intestinal canal must be neutralized, destroyed, or 
undergo modiRcntiona which would deprive them of tlieir toxicity, 
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consi^qiipnt upon tlicJr pniwagu ihrowgli the absorbriit membranes 
of Uie inteatinal cannl, whidi played tho part of a dialvwr, 
through the epithelial cells and through the walls of the capil- 
Iftrieft. He is a&toniahed to find ho many poiftona in the intestinal 
canal and yet so few toiic accidents; and, coDsidering that tlie 
poUrinx of the intestinal canal arc innocuouH to the aiiitiial which 
has formed them, while the same poieong become harmful to an 
animal of any other species into whieJi Ihey have been introduced 
by the rectum or Btomacli. he is led to think that each kind of 
Huimiil ha* the power of di'slrnying of iti«.-lf the poisonous sub* 
Btances which it forms. This is a view of the matter of which we 
have no (Icnmii^ilnitiiju. 

According to Hollmeister. tlie leiieocyt<s play a part in Uie 
transformution of pcptom')" into albumin, since «■« no longer find 
in the emunctorifs tlie (wplones which we have injected into the 
blood. Wc could, perhaps, apply Ibis hypothesis of MofFmeister 
to the dfttlniction of poisons, and wiy tlint tlifl tniLic nubstanee* 
coming from the intestinal canal are neutralized in the blood by 
(lio Icucoeyt^w. To expljiin the liarmlessnci's of the poisotu of 
the intestinal canal we have in addition invoked the protective 
action of the lii-er. Tlug organ stops, arrests, ns we know, cer- 
tain portions of our food ; it impedes the passage of gTape-eugar 
and stores up glucose iwdcr tlio form of glycogen. It plays also 
a protective part in arresting alkaloidal substances. Heeger has 
injected into the portal vein blood containing alkaloids (nicotine, 
utryebnine, morphine, quinine). The blood examined coming 
from the liver contains less of these ; the substances injected have 
diminished by one-fourth or one-half. Perha|iti the liver piacea 
itself in opposition to all the poisons of the organism, and robs 
it of the blood wliicli carries them. 

Kchilf has revived the question. He operates with nicotine. 
The same dose of Uii« dubstancc which, introduced into a pcriph- 
eral vein, kitis an animal, doee not kill another animal of the 
same weight if wc inject it into a branch of the portal vein, 
ScJiilf introduces a quantify of nicotine into the intestinal canal 
of an uninjured animal, and it is not found to be intoxicated by 
it. The same dose poisons the animal if we have ligatured its 
portal vein, for then tho toxic HubstoDce rvucliue the gvueral cii- 
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cnlation by Uio accessories of the portal venous Fyslcni. witbout 
having pnsRed through the liver, which would have arrested it. 

Fresh liver is txihiratcd with nicotine. An infusion of thit 
in injected into an animal, and it does not kill it. The same 
dose of nicotine grouod up with an equal weight of renal or 
muscular tissue kilU it. The liver i# not alone contejit in arrrst- 
ing these poisons; it destroys them. These facts have been 
cxperimcntnlly verified in my laboratory by 0. H. Roger, who, 
OS r^ards this question of the protection of tiie orf^ans by the 
liver, hu iddod to our kiiowlwlge many new fact*, which I shall 
have occasion to describe to you. Bat the alkaloids are not the 
most poisonous subHtiinaw of the organism. Tliis explanation is 
ri^hl an regards them, but is not applicable to all; it is neces- 
sary to add to it tliis otbcr piece of information,— tliat man 
wcapei" intoxieafion by the activity of the intestinal, cutaneous, 
pulmonary, and renal emuDctori<*, 

The part played by the intestinal emunctory in the elimina- 
tion of certain poisonous substances is attested by the eominouly 
I fetid ttooU of penions who frequent the postmortem theater. 
' Their fetid character recalls the putrid odor of the emanations 
from the cadavera.' Sometimes this cmunctjon is defective, for, 
^the largest part of the toxic material is thus expelled, yet 
I is absorbed ; there is a defective circle for certain molecules 
We find in the intestine toxic substances arising from 
&« disaeeiinilntion of such orgiinic matter as taurocholic and 
' glycocholic acids, or their derivatives, cholic and cholalic acids, 
and dyslvsin, a body forrawl by the liver, afterward transformed 
the intestine. We 6nd mineral salts formed out of bile or 
Dted by the int<*tinal glands themselves. The ititcstiTie also 
reontxins gases which are not all formed there ; there are indi- 
I Tiduals in whom, in a very short time, nn excesitive tympanitis 
' in developed. In such cases certain gases are probably secreted 
[by the digestive canal. I do not know what they arc, nor even 
^ whether they are analogous to those which bring about fermenta- 
tion. We find hydrocarbons, sure enough; nitrogen probably; 



* I bx\e Icniwn tnc^liiral dicmi and students who could nnt ftlti'nil 
' an anlopny in th» [iot>tmorli>tii theater of an loflrmary without Buf- 
fering (rocn diAirbixa.—T. 0. 
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porhniw carbonic ocid, and eton oxygwi, (incc ccriaia avrobie 
microbce live in ihe iniestine. To what extent are these gases 
poiwiiioiw? U i*i diRinilt to reply to Ihi* quwtion. Those which-; 
produce h^lerical tympanitis do not appear to be poisonotu. 

From Hk-»' fscU follow vorlain applic-Rtions that may bo 
made tu patholog)-. IIa« it not heen Raid now for a long time 
past tliat there are "salutary diarrh(pa»"? People who hare lived 
Jvr iie\'eral yearn the »wbjwt« of diarrhrpa, and retaining the 
jipearancD of perfect health, have seen their diarrhiBa and their 
bcallh diMippwir at one and tlie «ame time. We may derive from 
tiieae facts some encouragement in inducing diarrhfea in certain 
ca^cit, without, hottcver. niiwing exHgg<Tat«d hopes in anyone, the 
subject of a supplementary diarrhoea, of his being able to com- 
pensate the insiilTicifncy by another cmuiictory. Wc havo spok<!n 
of the intestine actinjt vi«iriouKly for the kidney by discharges 
of serum. For my part, I *cnrvrly believe in ricarions functions 
any nioro for the skin than for the intestine. In increasing more 
actively the cutaneous and intestinni secretions we remove a eon- 
sidorablo qunnlity of water from the organism, but not what 
ought to be eliminated dissolved in the water. There is a certain 
quantity of mali-riiil iijwociatcci with a dftonninod quantity of 
water, according to the emunctory by which (he water is thrown 
out. If, for esumplc, there i» in the blood 0.15 gram of un-a 
for 1000 grams of water, the urine carries away lH grams of 
urea for every 1000, The sweat will only carry awny 0.15 gram ' 
for every 1000, exactly the proportion which is found, not in the 
blood, but in the liquor sanguinis. Then 1 kilogram' of water, 
wliich by the renal channel would have carried away l.l grams 
of urea, only carries away 30 centigrams by the skin and tbo 
intestine. One emunetfiry can (careely vicariate for another. 

By the akin are eliminated water, salts in small quantity, 
carbonic acid, and some volatile fatty acids. Copious pcrspira- 
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may be UM.-fiil in <M;rtain iiitoxicutioD*,'— cniisvd by pououe, 
for infitaacf?, — not becaase they eliminate the poiAona tlieniBelvee, 
hilt proijably Iiwhuw tht-y expel from tlic orgauiHin the abnormal 
products which it ban fomiod nnder the influence of the poiHonR. 

In many putrid intoxications in individusle who are tho 
eubjects of deep-seatt-d, fold «ore« the odor of the »kin reenlli 
that of tbcir suppuration. What cnabW us to understand the 
EOaeful part piAyeO by perspiration in the cure of thvte morbid 
itCR is tiie odor wbich the skin aMuniea under tJie influence 
of certain disorder* of nutrition. Among bypochondriai* — tlic 
alienated, living in absolute inactivity, and with defective ali- 
mentation — fatty acids are Himiiint<-d more abundantly by the 
skin. From this arises the odor special to the places inhabited 
by mwi forifd to Uiis kind of life. — tlie odors of asylums, of 
prisons, barracks, — odora which differ one from tlie other. [So 
inarlccd is the odor tliat, since it clings to newly washed clothfa, 
laundresses can name tbe patients to whom the clotlift' lielong by 
their peculiar smell.] When nutrition is deranged, by depres^inj; 
inflneneoi acting through the intermediary of tbe nervous system, 
vc may be warned of its being so by tbe odor. 

There is in exintence an ex[>erimontul deinoii»t ration of the 
part which tbe cutaneous emunctory plays in the elimination of 
toxic subiitanct^. We know that tbe vnnitxhing of the skin of 
animals produces a marked fall in the heat of tlie body. Is this 
the result of failure of tbe culiinMius respiration? It is hardly 
probable. Is it due to tlie action of the varnish upon tbe nerve 
terminntionitp Why, Ihi* reflex action is much less than faradi- 
xation. the application of cold or of heat; besideri, what these 
forms of irritation of Ibi- tiwuw determine is albuminuriu, not 
htematuria. convulsions, and reduced temperature. What is 
tpecial to tbe varnixbtng is perhaps tbe retention of poisonous 
substances which the akin ought to eliminate. 

By tlie lun^ are eliminated carbonic acid (1100 grams in 
twenty-four hours), water, ammonia sometimes, and ofd-n voln- 
tile fatty ocidi", which explain the fetid character of the breath 
of people the subjects of constipation and of hypochondriasis, 
and which are tlie n^iilt of a depraved nutrition or of an incom- 
plete destruction of matter. By the lung*, too, are eliminated 
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poisonouA siil»tan<»>8 scArcel^ known, to whidi du BoU-Reymond 
hits drawn stt«Dtioii, specially the volatile poisooB sccidenUUy 
iDtroduccrl into the digestive canal (alcohol», etlieni, chloroform, 
iDiaf cetida) . 

But of all the orj^ns of elimination the inoot important is 
the kidney. One cannot, as in the case of the intestine, reproach 
it wiUi being a dvfeutire emtinctory, capable of rcAbM>rbing a 
part of the producta which it eliminates. Abaorption does not 
lake place in the urinary channdit, at lcn«t in the nonnal con- 
dition. If there ia produced a dcequaraation of epitfaelimn, is- 
tosicatioD, it is true, sliowa itcelf; it ia then s complex thing, 
resulting not only from the reabeorption of substances which 
the kidney ought normally to eliminate, but from poisonouit »ub- 
stADces which the decomposing urine forms in the urinaiy chaa- 
hcIb under the influence of ferment* which are found there. 

What, then, d"c« the kidney eliminate? Everything save 
gaseous material: in the firet place, water; then two-third», at 
h'jwt, of the wiiid matter, especially mineral matter, of which you 
will not be slow in recognizing the umineutly poisonous power; 
many nitrogenous subatancea (urea, coloring and odoriferouB 
material). Certainly all th<«e substances are not poisonous, but 
many of tlicm are. What is certain is that urine, taken alto- 
gctlier, is toxic. We have always regarded oliguria as a serious 
thing, whereas, on tlie contrary, at the declination of fevcnt a 
critical polyuria is nearly always useful, bccatiso it expels poison- 
ous sutMttances formed by the economy during the iUnei». There 
may arise unpleasant symptoms, according to the relative im- 
permeability of the kidney for certain aubiit;mces. 

[Beyond regulating the temperature of the body, and tlier©- 
forc acting in a purely physical manner, we know little of the 
chemical composition of perspiration. The question has sometimes 
been a«kcd to what extent in sweat tojic? Hohrig and Aqiiierolo 
believes that it has very few toxic properties, while Arloing ia of 
opinion that the injection of \r> to 30 cubic centimeter* of sweat 
will kill an ordinary sized rabbit. Mavrojanis, who carried out 
a serici of experimenta, found that the toxicity of xweat varied 
according to muscular exertion and tlie amount and character 
of tho liquids taken, but that under all circumetAnccv it bad a 
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feeble toxicity. It require*!, on an average, 110 to UO cubic 
a-ntimo(«r» for every 55 to 75 kilograms of living tiiwue. Death 
was never immediate; it never oepurred until from twelve to 
thirty hotira after the InjfL-tion. The priiieipal eHecls observed 
were a fall of temperature and hiemoglobinuria. ('abitto in- 
jected the perspiration of cpik-plics after convulsive attacks and 
found tliat it killed aniinaU in doiieA of from 15 to 20 cubic 
centimeters. During tlie course of certain infectious diecascri,j 
notably Hmall-poz, Quierolo noticed that the toxicity of sweat 
increased. This. too. occurred in malaria. As regards perspira- 
tion, there U alwnyii the probability that the discharge eontainij 
numerous microbes the iuHucnce of which must not bo under' 
rated when this liquid i» injected into animals. Pempirntion 
contains from 930 to 395 parts of water per 1000 and urine 
from 956 to 9(>0. Cliarrin ("!>« Defenses Naturellw de I'Or- 
ganiams") remarks that, while fatal accidents are induced after 
injecting from 40 to SU cubic centimeters of urine per kiloyram 
of animal, it requires 70 of sweat, and even with this quantity I 
death does not occur until several hours afterward. A liter of 
liquid leaving the human body by the kidneys carrioB an amount 
of poison capable of killing 20,000 gramtt of living matter, while I 
the same quantity of liquid escaping by tile skin only dastroys, 
and tliat slowly, 14,000 grams-J 



LECTURE in. 
Prelim I iJAKiGs to the Kxpkkimbvtal Stcdt of tub Toxicitt 

OF TUB PrODCCTB OP KUQKCTIOH, 

NucSHlI)' nt dMiiuiialrulliiK aiticrlmfraulij Ihit lb* r*li-nllaii ot Picmncnclllouj 
□miorlBl max cauoc LuIoxIonlloD. PutmonarT^ iDtctllnolp aad <iulJi(t«*ouii 
•Dtuni-'tDrlm xri- In eon mu lent (or thli du.awnalniUoii. Cbolcr ot tbc urlaftr/ 

•wt-rdoo [or mmrcb upon tba toxlrlir ot tbe product* ot vmunrlloo. 

CompartHiD ot Uio varloii* methodi Mnplojcd by tb« Mpcrunenwr for In- 
Iru^urtDg Into thti Dr|;iinlKni HubitlJtnrrt th« lox^rltjr ot wbiob h« wUbat (0 
•lu>l|' iDtrodurtion bj lbs dIgMtIn canal and lubniiAnMuii In]<<t-ilim 
laoonvonlcot. AdxDiagca o( Intraleaoua ln]Ht!oa. lu ta a rml »»(■»: ll" 

tucilUf. ITnirnniillr of Ihm m*ulti oblslniHl. Study ot lbs aclloa luato- 

nnral upon th? llqiildi rmplovd to acrrp an vkIpirdU Id tb* Injwitlon ol 
polsoQouB ■ubitaacra.—wiLicr. aWbol, ffjjrcorlo- 

TiiBRB exists, as we have said, in the orpajiism an inceeeant 
tendi-TiL-v to toxa-mia from acciicnuInUnn, uod from which it 
eticapea by varioun meaoH. thanks to the part played by tiie liver, 
which forms an active bfirricr to pi>i>"nw ahiwirbcd from the di- 
gestive canal, but is inauflicient for those formed in the tissues, — 
tbtiDlce CHjHvinlly to the Hifogniird which is wlablii^hcd through 
the eraunctory apparatus. In order that intojieatiou may be 
avoidi'd, it id nctxesary that tlic Rvc rmiinctory ofIiet« should be 
in a state of anatomical and funetional intej^ity ; that the blood, 
the circulatory uppunitus, luid the nervous nystem sliould func- 
tionate nonnally, Kverything caiight in tlje inesbea of these 
orguriK may ciiuie intoxication. It scerris, ut Ictwt, that this 
should be so; but appearance may not be real: presumption is 
not donionntrution. 

If I say that death nearly always arises hnm inlosication, — 
because, in nearly all di»cusc», it is asphyxia which put« a ter- 
mination to all vital acts, and tliat asphyxia is an intoxication, — 
I seem to he formulating a syllogism which in in d imputable. Y«t 
it is only a sophism, however, for asphyxia is a complicated thing, 
and if intoxication from excess of cariionic acid is one of its 
factors want of oxygen is another. There is, then, no fact so 
reasonuhle as that which ritiuirw demon.->lriition. Consutiuently, 
we ought to prove that the retention of 8ubstanc«e deetined to be 
(24) 
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elimiiiutod by tlic cmiuielorioe » capable of protiiicing intoxica- 
tion in the <!oM?A in which tlieste substances are formed in the 
nornifll or^anitiin. Th« probkm to be «olv<?d i* Uj net-k for tlie 
iiicni^ure of tht> activity of the tnxic substanece which are elimi- 
ntitcd in twftity-four hours by all the omunctorit*. combint'd, — 
aiiil what eiiab!«» att to detenninf! this in a given time is the 
quantity of poison capable of intoxicating a known weight of 
living motler. We cunnot Mil ounielves tn solve this problem 
with any emunctorj' that we choose. 

Thus, among cmuiictorictt wlmve failure to functionate cad 

Offotribule to intoxication of the orjfanisni the lung is beyond 

all dispute : witliout countiug the other toxic »itb«taiiccti it eliini- 

|IMt«i>, tlie carbonic acid which it exhales in twenty-four hours 

would poison a man a great number of tijn(». 

The iiittstine does not ulTer a noil for iwful experiments, 
for we are powerless to make tlie distinction between toxic 
produttB which arc bmiight there by the utrrction* and those 
which are formed tlierein. In regard to the skin, reMurchcs 
are embarrassing, on account of the small quantity of products 
•ecreted and of tlie difliculty whidi we have of collecting tJiem. 
It is, therefore, from the urinary tract Ihat wc will swk for the 
den loniil ration of the toxicity of the products of emnnction; by 
it is reserved the speciality of eliminating toxic substanw* which 
are not volatile, a deduction being allowed for that whicli is 
destroyed in tlie liver and in the tof^ility of the organism. 

What melliodi> arc allowed to ua for the introduction into 
the organism of toxic substances? Ingmtion by the digestive 
canal te an illusory metliod. We are obliged tn dilute tlic toxic 
materials to make them acceptable. Wc introduce them into an 
organ which is continually eliminating by the Htool.* a piirt of 
its contents. How can we know what quaulily of that which 
we have introtluctnl hiuf Ixi-n alixorbcd ? Ikvided, abitorptton from 
the intestinal caual is very slow, and the organism has time to 
protect ilwdf by eiimiuiitirig the poison. M. Miin.'l-T.«ividlee hiw 
eommunicated to tlie Clinical Society the following fact: In a 
patient who had ingei>ted 60 gram.t of laudanum from 'i o'clock 
in the moniing to 8 o'clock in the morning, washing out of the 
etoinach removed 45 grams ol tlie poison. lo six Louis ouo- 
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fourth onlj* of tine poison bad beea absorbed. When w« proceed 
to the introfluction »f toxic eoUtaocrs by mcass of the digntim 
canal we Derer can know if what has be«D introduced has beoi 
absorbod, and we run Uic risk of bving forced to coneider sab- 
stances inolTcnsiTe which arc reaJly poisonoos. 

Injoclinii hy tho «ubct)tancous cellatar tisene is liable, in 
great part, to be similarlv criticised; elimination, it b true, will 
only be made by the blood, bnt abeorption is slow, while emunc- 
tion is rapid. It is, therefore, difficult to form an exact apprecia- 
tion of the quantity of the injected Bab«lanoe which is contained 
in the blood at the precise moment at which audi a phenomenon 
Bhowe itself. Beeidee, the injection produces by itself oertaio 
disturbances which may cloak the action proper to the injected 
Bubetaoce. It is painful, and prorokcs nervous reactions. It 
canacs particularly albuminuria; the injection of -l cubic centi- 
meters of water by the subctitancous method in the case of a 
rabbit induced this phenonionon. 

There remains the inlravcnons channel. The dangers which 
were attributed to it at first are erroneous. It i» nimofit ta e»*y 
and quick from the operative point of view as injection into the 
cellular tiwue; it in, bei<id«, more searching, more inoffensive, 
and ie» painful. Thanks to it, we can, in a period equal to a 
comph-tc revolution of the blood, di»tril)ute through the whole of 
the organism a known quantity of poisonous material, and know 
exactly what dose is contained in the hlooil at the moment in 
which there bursts forth the first indication of tonicity. 

I have made coinpari*ionK between injections of aaccharifiod 
urine into the intravenous channels and subcutaneously. When 
this is introduced dirot:tly tiilo the blood glycosuria shows itself 
throe Diinutefl after the beginning of the injection. 



INTIIAVBKO09 INJECTION OP DtiBKTIC URIHB. 

On th« Ilth of DcctMnbcr, 188-1, into a rHbbit wei^libig I04S grains 
wa tnjcclcd into tbe vrini 13^ ciibln cnnlinictcri of tiling rontaining 
traOM o( albumin and 60 (■rums ot HUf'iir to tbt' lilPT. Thv urin« ia 
flltorcil and neulialin.«l. Thn <]iiantU7 of urine injr(-t«l rrprocnti 4.SS 
grams of »uj;iir for nnch kilogmm <■( the animul and 63.05 grams (ur 
c*ch kilogrtuu of btoud. At the 33[| cubic ccntimi^tt^r, v minxinn of urlna 
already rich in lugar. Toward tbe TUt cubic ceattni«tcr, Ireah wnw- 
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•toil of nrln«, richer in tiigar thtm tlie Gnit, uid lutUolcntlr albumiit- 
oua. At tiie eai of the injection, third emiaeioD of urine, atill richer 
ill sugar tiiAB (he twi) pret'uiliiij;. Tlie l«Dip«rAtur#, one hour •.tt«r, 
etood at 3S.4* C. (VIA' F.). An hour and n bull after the injection tbo 
urine is found >ti11 to runtuin BUgiir. 

DAccDibcr l£th. Thn urinn contnlns > ics* quantity of BUgar. 
Ti-inperaturp, 40* C. (IW F.J. 

Drrpni))cr 13th. Trace of •iigsj'; no albumin. 

Dcvemiier £3d- The aaiiiuU Ja quite well. 

The BOHic quoutity introduced by the cellular tissue doos not 
produce glycosuria, beeauiic absorption in oo xlow that the blood 
dortroyB the sugar as it is BbtK»rb«:d, witliout giving it time to 
reach the kidney. 



fiCDOUTAMBOUfl INJECTION OF OIAUKTIC UKINl!. 

Bixtf-Sre eubio ci^ntlmetcra of the uune uriue are ]nj0i?t«d IntA 
the celluiftr ttmue of a rahhit weighing IT50 grnniB,— obout, thtTc 
fore. 22 grams of sugar (or rach liilogram of the animal. After the in' 
Jii'tion the urine of Ihe rabbit doM not contain tiigar; it 1* alhuminoui. 

Ovcembcr 12th. No sugar. Tempera lure, 40.1" C. (104.2' J".). 
In the evvninc Ihe uiiirnal ilies. At tlie autopsy, io the rrglon In 
which tho injection was made, nno aea neither suppurntiun nor gun- 
grene, but a redilivh liijiiid, full of mobile urgnniHinii, round, very Kiiiali. 
which on« also linda tu tho liver, and which appear also to cxiiit in tliv 
Uood. 



Tlie intnivenooft method is thp l<se Imrmfiil, much as this 
may appear paradoxical. One hundred grams of fluid injected 
into tlie blood are not followed by any accident. The same quan- 
tity of this fluid, purified, or even previously raised to a tem- 
perature of 100 dcgrwii, if we inject it under the skin, causes 
the animal to die from septic accidents. It is possible that some 
of the infwtive agists derived from the intoHtinnl tube or from 
without cause the appearance of something in the cellular tissue, 
modified by the pr<»cnce of the injected fluid, which is cupable 
of trilling the animal, whereas, on the contrary, when we inject 
into the veins fluid even in appejirance Eeptic, a liquid rendered 
opalescent by the presence of bacteria, there may result from this 
DO accident, or albuminuria at the most. 
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IXTUAVENOUe INJKCTIOM OF UKIKE BKNOEHQ) OPALESCEXT BT 
TUB PSIiSKXOB OF UCTEUA. 

Novpinbi^r 8, 18S). L'riiii.- of a pnti«nt tlie aubjrct of «rterio- 
iiClprcii'lH. (Juantilv pDmifd in twi-ntjloiir hour*, H.i() crMinii. Tliin urlno 
ii ulbuitiinuua; il cuiiluiiiB iijui'iiig mkroLvs. ill tlic frtrm of roils, iihurt 
nn<l nuitivroiiii rnoujili' Ncutrallzrd, ami illslitly alkaliniziftd and Al- 
tered, it il iojectifl into the rcinn of n rabbit wcigliiiig 1580 gramft. 
The quHrifity injwtfd i* I3S (.'Ubic (vntlnifl»rH in vlev»<n minutes, — 
obout SU tor rach kilogram of Ok animui. Tli<? tpinpprnlurc of the rab- 
bit b.(ore Ihf injei'linii w*h 40' 0. 1104* K.(. It fnHa to 3T.2' a 
(1)11° F.) immcclintcly after, M.vo«i« ihowi itinlf nlowlr; it only ap- 
jieam toward lliv SOIb ciitiio vciitiiiiel^r. Tlivr« in eTiiiBiioii of verj 
Uttiv iirliir. AttPt t.ht> injn^tion the animui remnind iyinj: on iU iilile; 
it< rr«piriilioii in «low. Tlie rcllexvH an.- hatitly pprcrptiblv. At tbe 
enil of twvntj minutra the tcmjiRrBturc li 3U* C (lUU' }'.) ; tlie aniiiml 
ia upon itii [law*. 

It haa luitl 0.8 X 2.S X IRHO tiilitrlo* = 3330 ctUuHwi. 

The urine hai nbiorbed li.i X 0.I3A culorivs = 1047 c«loriea. 



Thn rabbit, thrrcforr, ha* mndr leiu hy li4S2 caloria*. 

Xoveniber 10th. TIti! aiiiiiiul iia> tIa(.'':^a of albtiniin. 
Novoitibor IMh. It bt qiiitr well. 

Perhaps bapterin are. after a time. Deutralizei] b_v the oxygni] 
of (he blood, I'spwittll;' if tlwy are uiiileiijbit bacttria, or \t they 
are th« common bacteria which have not yet exerclaed their 
influence except itjmn dc«d miitlcr. We can inject tbounands of 
millions of certain bacteria without tlie or^nLsiii being the kiut 
disturbed by it,* 



■ Wation t1i*yiic. in Ma ■^.ectn^^■Jl on Suppuration," dvlivcrcii at 

the Ituyul College of Sur^'euiia. Loiidun. Februajy. ISS8, iian shuwu liUW 
the dioea^e which ih ex|)iirlnipiilally producnd atanda rrlatrd to Lho 
number of miero-orgMiJsm* injetled. Taking cuUivatioiiB of proieua 
I'ulgariH, for «xaniplp, liv (oiinil that '/„ riihlc renlimetcr of an undi- 
luted cultivation was rapidly fatal when injecleil into a rabUt. — the 
quintily iiijiK'led contained i:-Ofiaa,noti of hautcriai aluo, that rill,0llO,(M» 
hafterin cauncd «KtcD«ive nbwfu, (he animal dyiii^ in from lix to 
♦ighl wcfks, Fewer than 1H.(KXI,I«10 whlom |iror1iiwd any e/Ifyi. In 
dlMeaura of thia nature, however, many thing* huve to Im eomideied. — 
not uiiTy the quantity injcctvd, but the viruleno4> of thi> mii'iO'Or^niMina 
and the «iiM;e]itiliUlly of thu aniinnl. Mice ore frcculiArly auaccpCibU to ' 
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The prooow of intravenoiiit injection i.-t applicable to evory- 
Ihing that is soluble except oxjgeu. NevcrtlieleM. it has been 
jiroposttl at tlie Aciaiiomy of Scieiicfs to niiik)' intra \-i-iiou» in- 
jections of oxyjifinij'W water. The splitting; up of this, ns I 
hnv« obsiTviil, woiilj be tmiiii-ilintc, iiini wmiM (■[!<) in giwoim 
pulmonary embnlisin. At most, 1 have only seen experimental 
iDJoctions ulilizpt] ni< a mutbod of ^tudy, (tud not thcJr uppli- 
ention to thorapeutics. Intravenous injections of medleinee 
into Uie bodies of men oii^bt. oc-curdinj; Ut the new onlcr, only 
to be employed in cases altrt<!cther exceptional, — in cholera, for 
example. — or, a« I have already once said, in a dtf^cosc wrtuiu 
to be spei'dily fatal, — coniinticd hydrophobia. 

It remnins for ue, before proceeding with the injection of 
io\ic sub»tanc<'», to xtiidy lioiv liiguidK behave physiologically 
which serre for the dissolution of those substances. Tlie only 
cxcipicnts enii)loy(!d are water, alcohol, and glycerin, fn the 
rabbit, distilled water, at a tcniiierature very notably below that 
of tlie blood, only conmiencw to »bow itiiclf toxic when wc inject 
more than 90 cubic centimeters of it for each kilo;;ran:i of the 
aimal^ — say, for lOn (rram* of blood 117 of w«U.t. Dwitli en- 
1 with 122 cubic centiinetere for each kilogram of the auinial ; 
that a, 157 grams of water lo 100 of blood. Absolute alcohol is 
trtsie beyond O.t! cubic centimeter for each kilogram of the 
animal. The clot which it produces immediiitely rrdiKsuIviv in 
the blood coming from other veins, and there ariseei no embolus 
from it. The more alobo! is diluted, the more we can inject 
of it. The degree of dilution tJie most favorably is 20 grains 
for each 100 by volume, — ^80 cubic centimeters of absolute alco- 
hol for 80 cubic centimeten* of water; 1.-15 cubic centimeters 
of absolute alcohol carried to thin degree of dilution pradui-e 



AppliriEmU: tli« injpption of a aingk bncillii* hna inducnl dvatli, while 

4 cubio ccMitliiirt4'r> of ii jr'Hy nilllvAtldn. nnil nliirh rnnfjiiiifid myriad) 
o( bacilli, could be injcclod into thp i-ur of b, riiljiiil without cauMUjc 
more than ■li)|;ht i'unNtitiilinii»l (lUtiirlniiii'e And Incal reiliiMa witli 
(wcIliiiR. whirli tnatrd only a few diiy». In the pnno of ■toph^riocon-us 
pyogrnn niiririifi, Chtync »lioweil (Krit. Mml. Ji>iirrial, Marcli 10. 1S8S) 
tlidt it was in^p«iHirT to injpct 1.000,000,000 cocci into the muHl«it of 
rabbtU in order lo cniitc a rnplilly fntnl rrittilt; !CoO,000,000 |irui]U(!Gd 
Mmplj ft •mall circunuctibcd bInkci*. — T. O. 
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narcoBia and coma; 3 cubic ceDtimeters kill. For each 100 
grams of blood it is, then, neceasary to take 2 cubic centimeters 
of alcohol to produce narcoeiB and 3.9 cubic centimeters to bring 
about death. 

Glycerin is leas toxic than alcohol. We cannot employ pure 
glycerin; it producea viscid emboli. We must prefer dilution 
of it to 50 for each 100. We establish that 5 cubic centimeters 
of anhydrous glycerin for each kilogram of the animal produce 
muBcuiar tremors, and that 14 cubic centimetetB induce death, 
with immediate cadaveric rigidity. We know, then, for tlie 
future, that the subatance whose tosic power we wish to test by 
intravenous injection ought not to be dispolved in more than 90 
cubic centimeters of water, — in more than 1.45 cubic centime- 
ters of alcohol, diluted in the proportion of 20 to each 100, or 
5 cubic centimeters of glycerin, diluted in the proportion of 60 
to 100 for each kilogram of the animaL 




LECTURE IV. 
On rmt Toxicttt of UaiNEs. 



ASlMlM from all llm« br pbjvlclftD^ lb* loilcltr ol urln* hu apl|' rMvntlr 

bmi dM<nra«lnitr<l. «7I. Hrroard and rrerlBhn hrnvn ntslEd lb* qiwatloa. 

b«l*Uil iluai' a( foDH at Ue toilc FlMnrnU oC onrtaln urlnx: Gabrlrl Pou- 
«b*t. S(u<lr oI Iba IsildlT o( nrlo* Ukrn Id IU •ntintr— "ciatlTe tonclU' 
■Ion; Mumn. Ponlllvf ronrlUBlon; Kfll* anil KIttvr. Ilon-hl and Scblltfr. 

Sludj of HFlalB pnEboloilFol urlnri; Lfpln*. Dupard. and Gutrto Mr 

•■B npcrloisnU utHin tha toilcllr of DOmal uMna lD]fcl«l «• iiujte bir 
IniraTtBQDi cbanncl. Ilfpty to crruin obJrcllonB railed attoltiat Ihia nrtbod. 

Cboln* of tba rabbit ft> Ih* animal (o Mbibll rwtlona. Phralolo^Ml 

pbrbompoa i^uDH^uvnt utott (hn InlnvmouB lR]#riic]n Qt normal urio*,— 
mToali. Eccvlt'rati'd rcaplratton. lorpor. polTUta, (alJ of tnoponilur* dug to 
dlmlnlitbnl hrnt produci luii : tunlvil or dootb, accgrdlns to tbe doac In- 
Jcrtod, Dlacuaiioa uiMia fbo pn*"IM« ratjitf« of dcalb. Di't^rmlnatioB of 
lbs unllT el toilciif. Ufoioii'. UratoilD cocDlcteiit. Toilfltr ot urlno dlt- 
trnnt arrarritn« lo irbiitb*r tbar bat* b<wa acEratnl durlfls tba wtklliK 

bour* or ilcop. 



I We have ntid that if the orgiinium forms poisons nnd yot is 
not poisoned, it is because the liver stops some of them and that 
the rest ire clinitDntcd. TIic wifoguard lo the M-nnomy rttsiilcs 
^ in liaving an organ of arrest and in the emunctorira. We have 
H admitted this ides hypotheticuUy, but we have rocognized the 
oeceMJty of verifying ciperi mentally this view of tiie matter, 

Imuonable as it appeant lo us. From nmong pn^iblc demonstra- 
tions we have clioaen that which cooaiste in proving that the 
tmunctorii* really cast out cxti^rniitly toxic suhstanei* and Uiat 
the excrementitous products are toxic. For various reasons, 
which wc need not recall, we have addrcvccd oureelvcg, in order 
io verify the toxicity of exercmentitioua products, to those which 

I the kidney olimiuates, and wo have adopted the intraveuouK in- 
jection aa tbe experimental method. 
Arc urines toiic? To this quf*tion we have at all times 
Tepliet! in the afiirmative,^ — so nuioh bo that thori' is no necessity 
to raise the question again. Upon this undcbntcd point has been 
built the thciiry of nrvinia. Urtne is toxic: thus, when it censes 
to be secreted the organism is poisoned. We may say that this 
is a true medical opinion of the matter; but, true iw it np|>curs 

(31) 
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to be> it cinims demonstratioD. CI. Bernard raised the question; 
Fterichu hns follnwpii it up. Phyiiicinns and phvHiologist* Iiiir«, 
after theee, emulously ^Irivra to find out what are the substances 
to which urine owes iU toxicity, — ainmonia, urea, etc. In all 
these researches it is not of the urine ileelf that there is ques- 
tion, but ocrlnin mubMtnnci^ w)iiHi \ip find in it or nhii'h arc 
developed in it in consequence of catalytic changes, — carbonate 
of ammonia, for cxnmiili'. It i» the ntudy of ci.'rtnin loiic «ub- 
etancea of the urine which we have at length broached, and not 
that of the toxicity' of urine in kind. W« hav« blamed the color> 
inK matter, odorous and volatiie. also mineral matters, — potass, 
in particular. Thow arc, viDiout doubt, toxic; but they con- 
stitute only a part of the tosicity of urines. 

M. CabricI Pouchct fans found in uonnat urine alkaloids 
eliemieaily similar to the lo.vic alkaloids. In 1883 I extracted 
from certain urines taken from patients the subjects of infectious 
di«eat)es alkaloiils, with wlueh I have been able to produce, ex- 
perimentally, dilatation of the pupil, acceleration of the beats of 
the heart, — jAvsiologJcal efTecti* which approach tJiosc of atro- 
pine. But the queJ^tion here was one of abnormal alkaloids, 
or at least of alkaloids extracted from the urines of aick people. 
It is by repeated attempts, made in various ways, that we ap- 
prouoh the iohition of the problem. 

The question, taken in its entirety, dates from 186S.* 
Murnn, having made subcutaneous inja'^tion.* of urine, ntTirms 
the noniosieity of it; but the melhod which lie adopted ought 
to put us into a state of mislntst; we have noen why. MM. 
Feltz and Hitter (in 1881) made intravenous injections of urine 
just as it is, aud have concluded for the toxicity of urine. Bocchi 



' Expiriiiipnt* drinllnt; with Ilir injection of urine Intn tlic blood- 
tcmpU ut anitiialii Wgiin n> far buck bm tbv fnrly |iurl ot the nine- 
twnth rentury. Vnuqiiclin nncl Scfinlaa (.rournsl do Phynlol. Expnr., 
r>riH, \SS2, toiiiF ii. p. 3M} in 1822 tuiispd tlie dcnth of aiiiin»l« br in< 
Jertlnj: iirim< into tlirlr vrini. A* their i>T[uTiinpnts were not condiirt^iil 
uadcr pruper iiri'cuuliunn it la tn<?rF thun prulmble Ihnl the Inlnl r^- 
•ult wni due tn Hpptiivmia itni) not to lJ>n tniifitj o( Iht- urinn. 
Dii-hat nnd ('ourlrn nrc lii-liprFd to hftre carried out a ritnUar nerica ot 
exiiecim«Bts before Uia.— T. O. 
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(at Ihc end of 1888) repeated the esperimcnts, and also concluded 
that urine is Inxje, miiiiidcrcd us » whole. Hv Imx niihrulimiv 
ously injected normal urine into frogs, and has killed ilicm; 
but ID niamtnala — the rnt ond gwim-n-pig — lie Iiim not produced 
the toxic phenomena which he met with in the frog. In April, 
1883, SfhilTcr «'mpii\>wl cOn^n-til extract-' of urine. He killed 
frogs with the extract taken from IG to 3S grnme of urine, and 
rabbitK witJi a qimulity of cxliHrt wliich ri'pri*ciiti» 1 '/» I't^ra 
of urine; but, if ho has demonelratod the toxicity of a product 
wmtaimvi in urine, lie lias not chicidati-d the prohhin of tlie 
toxicity of normal urine in man, for, according to fhvse experi- 
invnld. it would bu iirti»j^nrv, while i\w dm- pri>pi)rii<tii[t vfcre 
observed, that man should rclain in his body a tjuantity of urine 
cfjiuil to liis own weight in nnlcr t« lie iiiloxicalod by it. The 
experiment o£ Schiller only proves that urine contains something 
which, in an cxcewirc dosf, may Wtomc ti>xie- Very iiitcrroiiting 
experiments, regarded froui a physiological point of view, were 
made in IS83 and 11*84 by M. Rupanl, under the inKjiiriition 
of M. liipine, and afterward by MM. Wpine and (iu^rin; but 
as these experimented only made use of pat ho logical iirini«, the 
rftsults obtained do not demonstrate the toxicity of normal urineo. 
It is necessary to return to the mclhod »uggcjitcd by Felt/ and 
Hitter, — the injection of normal urine just as it is; that is what 
I have done, as thivc autborv did in IKK.1 and 1>*SI, by intra- 
venous channels. 

It seems at liret sight luilikely that one could introduce into 
th« vascular system urine as it is; and, before everything else, 
it i« noccstuiry to reply to ci-rlain ohjeetioiw which cannot fail to 
be raised against the legitimacy of this proceeding. And, first, 
»in wc, without causing accidents, introtliicc InLo the blood a 
considerable quantity of water, such as that which would nerve 
■H a vuliiclc for the solid matter of the urine? We Raid in the 
preceding lecture that wo can inject without danger into tho 
blood up to 80 cubic centimeters of water for each kilogram of 
the animal. Can we inject urine as it is with an ncid reaction? 
Dd wc not run the rintk of attributing to the action of urine 
effects which would be suPRciently determined by the lutrnduc* 
tion of a uonrially uuid body into an alkaline uii>dium? Theo< 
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retically we cauDot afford to overlook this possible cauBe of error, 
although there may be reason for asking ourselves if it concema 
the theory of intoxication by retention in the blood of urine not 
secreted, and if the acidity might not be due to the action only 
of the renal secretion. We see neutral salts which have become 
acid after having undergone dialysis; it is there a borrowed acid. 
In every case it would not bo legitimate to compare the effects 
of the retention of neutral urine with the injection of acid urine. 
In fact, I have acknowledged that the question of the reaction 
is a thing of indifference. At first the urine is acid to a feeble 
degree; it contains few free acids; the acidity is chiefly due 
to acid salts. I have injected, for the sake of comparison, and 
without obtaining differences in the results, acid urines and the 
Fame urines exactly neutralized by carbonate of soda. Yet, to 
be more cautious, I have, in all my experiments, exactly neu- 
tralized the urines before injecting them into the blood. It is 
a precaution which cannot diminish the toxicity of urines, and 
which puts in the shade the objection announced higher up. That 
admitted, we cannot inject into the blood of an animal normal 
urine without determining physiological phenomena and death 
with doses generally less and often much inferior to those in 
which distilled water is toxic. 

The phenomena which I am going to describe have been ob- 
served excluaivcly in the rabbit. The rabbit is the best animal 
to choose when tlicre is (jucstion of injecting into tlie veins. The 
posterior marginal vein on the dorsal part of the face, as it 
spreads over the car, easily allows of penetration taking place, 
without preliminary removal of the skin, by means of a Pravaz 
syringe. We can, even in the rabbit, penetrate directly into the 
median artery of the ear. The choice of this animal singularly 
diminishes the difficulties, and especially the slowness, of intra- 
venous injections. The guinea-pig, which oflfers the same ad- 
vantages, scarcely lends itself so well for experiments in the 
laboratory, for there are economical necessities before which it 
is necessary to bow. 

The first phenomenon which follows the intravenous injec- 
tion of normal urine is contraction of the pupil. After the 
injection of 10, 12, or 15 cubic centimeters of urine there ap- 
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peare a myoeis, which goes od gradually increaBing until the 
pupillary opening becomes pin-pointed, A little after the begin- 
ning of the injection we notice acceleration of respiratory move- 
ments, with a diminution of their range. Then the animal is 
enfeebled, its movements become irregular and laborious; somno- 
lence now comes on. We remark, also, increase in the urinary 
secretion and frequency of voiding the urine. Urine increases 
more than any other material the urinary secretion. The diu- 
resis induced by the injection of distilled water is not to be 
compared with that produced by the injection of normal urine. 
At the same time the temporaturc falls. This fall is constant, 
it is true, after every intravenous injection of liijuid, but it ia 
much more considerable after the injection of urine. The 
amount of heat lopt by the animal is greater than that neces- 
sary to raise to the temperature of the blood the quantity of 
liquid injected. It is a thermic fall, which is dependent upon a 
diminution of heat production. The temperature of the rabbit 
falls from 39° C. {102.2° F.) or 37° C, (98.6° P,) to 32° C. 
(89.6° F.) ; the hypothermia of itself in certain cases may 
explain the death. 

We also notice a diminution of the palpebral and corneal 
reflexes; often, too, exophthalmos. Death comes at last, with- 
out convulsion or with moderate muscular tremors, with per- 
sistence of the cardiac beats, and of contractility of the striated 
and UDstriated muscular fiber. The pupit remains contracted 
after death; then it dilates again in some of the cases. If the 
smallest dose of urine is injected, — sufBclent to produce coma, 
but not death, — the animal remains passive, with respiratory 
movements of feeble range ; chilled; with pupillary contraction; 
and with a polyuria such that every two minutes an emission of 
urine takes place. The superficial vessels are dilated ; the arteries 
beat with such amplitude that their puliiattons are easily felt up 
to the tip of the ear. Then torpor diminishes, the fall of tem- 
perature ia arrested, heat production goes on again, and the pupil 
dilates. At the end of half an hour return to health is definite, 
wiUiont secondary phenomeno. The animal may be kept nndei 
olwervation for weeks or months, without our being able to ob- 
serve in it any pathological accident. One fact to note is, that 
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we rarely set up albuniinuriit iioleia, for the most part, an albu- 
inirmria which is T«ry elight and very flwtJiig in the animals 
wliidi Hurvive. On tlio c«ntrar_v, after the injection of patholog- 
ical urinee—ccrtain kinds, at least — albunniiuria is constant and 
notablp; one may ftlwervp, too, hstmaturia. 

What quantity of ooriual urine is neceeeary to produce la- 
toxtcfttion by intravenous injcotlun? This is ft diftloiilt qii 
tion to decide. The oscillation habitually takee place between 
30 and GO tnbic cenlinictoff^ for inch kilogram of tlie auimali 
— m cubic centimeterB, on an average. Pupillary contraction 
often begins to show itwlf after the employinnit of 10 cubic, 
centimeters. The urine of a subject in whom abundant drinks 
had ])roduccd a normal polyuria has btcn injected with im- 
punity up to 97 cubic centimeten* for each kilo^'ram of the 
animal, — a dose in which distilled water is already toxic. The 
urine of t.hif same individual, who watt submitted to a chill 
without becoming febrile, has killed with a dose of 18 cubic 
centimeters for each kilngriitii of the animal. Tho variations 
of toxicity, already large in the limits of the normal slate, 
become still more considerable as we roach the border of the 
pathological. 

PaUiologieid uriuM are not always more toxic than normal 
urines; they may be lew; they may diHer from them in pro- 
ducing other symptoms. Certain pathological urim* detcrmiu^: 
with a dose of 10 cubic centimeters, convulaioua, which we 
hardly ever observe aft^?r tlic injection of normal urines. With 
certain otheni it is neccaaary, in order to induce a phenomenon 
of some kind or other, to inject as much uriue, and even more, 
Uiao U)c doMc in whicli distilled water cuiiscit death. Tims, din- 
eaeo eometimes augments. Bometimes it diminidies, the toxicity 
of tirinc. In crHuin nlbumiiiuriHK the innoeuouri nature of the 
urine is a remarkable fact; the kidney seems to have separated 
from it tlie toxic »ubittanccit, retaining them within the organism. 

When death follows an injection of urine, wo may suppose 
that it results from the mechanical action of the ma.'a of urine 
injected or from dilution of tlie blood. It is not so; for wq 
can double and almost treble the mass of blood without incon- 
venieacc. iioi is death luorc to be attributed to the general 
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hydration of the body. If we reduce by evaptirntioo the quantity 
of urine by omsbalf, only ox[R'lling tlic wuti-r from it, the toxicity 
ia doubly incmaftcii. Tbo ilegree of conceutration of a hoiilthy 
uHud causes its toxicity to vary : a hculthy man, tiut oliguric, is 
nion: toxic Umn tin' polyurie, sw> far a« re^rda an equal quan- 
tity of urine, which provcj" that thi; urine dm* nr>t kill by the 
water, but by Ui« suhiitances which are in a otate of solution in 
the woler. Whatever those eubstanctt! may be. it i» JntorcMting 
tw know i\n; di-gnv of toxicity thai tliey coniinuuicale to urines; 
that is to eay, the toxic power of the matter which i» eluboraleO 
bjr a given wviglit of man and iti eliminated in a given time by bis 
nrine. 

It has apfM-aRid to me necessary, for the cli'iirneaa of later 
explftnation!>, to create a new name, and I eicuse myself foi 
doing so. This neologiiim has for its object Ihc di-iuirniiiation 
of the unit, which will verve an a term of comparison in the 
estimation of the variations of the toxicity of urine. I sliull 
cull the unit of toxicity "urntoxy"; that is to Bay, the toxic 
amount necessary to kill a kilogram of living matter. This 
unit wc shall determine by experiment. I .ihall tttudy thn» the 
urotoxic coefficients; that is to say, the (piantily of urotoxics 
which 1 kilogram of man can form in twt-nty-four hours. 

A healthy man, weighing GO kilograms, paiwi.'s in twenty- 
four hours 1200 cubic centimeters of urine. If ."id cid>ic centi- 
metcru of this urinR kill 1 kilogram of animal, ISOO cubic centi- 
meters ought to kill 24 kilograms of the animal; CO kilognitiui 
of man miiki- and eliminate therefore by the kidneya in twenty- 
four hours what would kill 24 kilograms of animal. Thus. 1 
kilogriitii of man forms in twenty-four hours what would kill 
400 grams of an animal, in order to kill 1 kilogram it is 
ncccwary lo havfl 1 uroloxy. The urotoxic coefficient of this 
nian of <iO kilograms is thus 0.4. This is almost the normal 
coefficient, which I have found to he, on an average, 0.4Gil. 

If 1 kilogram of man forms in twenty-four hours what 
is eulhcicnt to kill 4(>'I grams of nnimat, ho fornix in twenty- 
four houre almost one-half of what is necessary to kill himself. 
On an aTcragc of two dtiy# uml four houm num mak<^ a maso of 
urinary poison capable of intoxicating himself. There are varia- 
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tions in the normal stale for the urotoxic coeflicient, but they are 
limitt!il. Til tilt pathological state tlic urotoxic cocffick'iit rarely 
ciceeda 2 and rarely descends below 0.10. 

The toxicity of normal urines varies according to numtrou) 
circiunetancea,-~cerebral activity, muscular activity, sleep, diet, 
etc. Tl)c variations bear upon the intensity and upon the (]iiulity 
of this toxicity. The urines of aleep, although more dense, — 
more ricti in eolid matter, — are, in equal volumee, aluioxt always 
lees toxic than the urines of tJie day. In an ciiiial time the urines 
Eocroted during sleep always contain an amount of material l«f»\ 
toxic than that aecreted during the day. Man elaborates during' 
sleep from two to four times less poison than during an equal 
time of cerebral activity. 

TOXICIIT OP TUB 0HIVB3 POUMKD DliRINU TH8 Di.T AND OF 
THOSE FORUBD DDRIKO BLEKP. 

$ept«ml>er IS, ISflS. We gather Uie urine of tw«nty-((»ir hour* 
nf a hcaltliy adult man weighing SI kilogiuniB anil TOO Krainii. Tliuse 
uriiivs ttrn rullecUd in three portions eoron (Kiniling to the period* ol 
■ccrrtion, tuit'ing in each n duration of eight hours. The fitat portion 
<wmmpnt.'e8 from tLe luoiueot o( waking — cjiiaiter jinitt T in the morn- 
injf— to quarter pant 3 «(lcr middsy (morning period 1 1 the second por- 
tion from quarter put 3 to quarter piut 11 iit nl^-ht (evening) ; (he 
tlilrd portion from quarter past II to quarter past 7 on the fallowing 
morning (alecp). 

Vrinf of t.'Ight Hour* — the Uoralitg Period. — Quantity, 305 cul>ie 
crnlimetcri 1 density, lOST. Thin aeid urine is exactly ueutrulizrd by 
bicHrbonnte «t soda, Altered, nnd injeotrd into n vein of the ear ol ■ 
rabbit weighing 1750 granii. The nrctal tumprruture of the rubbil be- 
toif the opiTution \sa« 39.0' C. (lOK.^' F.| ; owing to it* not moving 
nbout, the teinpemlure fril nt the heginuini; ol the injection to 392°C. 
1102,6° F.). Con1ruetii>n of the pupil bvgtiu when the sniinHl had re- 
ceived 25 L-ubie I'entiineters ; at 33 cubie cfntimrlor*, emiiiion of urtnc; 
■t 3S cubie ceittimntprH, restlcssneiHi, n-spiratury arrest, lova ol pslpC- 
braJ and cornMil rellexrsi death. At thii moment thn tempeTotuie wa 
at 39,3° a (llk>.8° F.). The heart itlil euntinued to beat for suuie 11tt1« ' 
time. The temperature ol the urine injected won 2G° C. (TS.S* F.). 

The animal wm killed by the injection ol "um" ^ ^ "■'*'* •*"'•■ 
meters of urine (or each kilogram of the animal. 

Uriiit of the Elyhl Boun Btlonffiitit fu (At' Ht^iiug Period. — Quan- 
tity, HO cubic ccntimHt«r>i density, WSS; reaction, acid} Bcutralizied 
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nn<t ttUfifA; thli mine in Inji-rtsd Int^i lli» vein of n rnhbit weighing 
ISCO gruinit. Al tlip b«^hiniug at the injvi-tiun Ihe rm'lul l^iiiperal.iirf 
or thia rahbit wa* 40° (.'. 1)04* R). At 3 «ul>i(^ c«nlimct*[a, quickcucd 
mpirution 1 »t 23 cubic wnliinvlTm myoais «uniiucn<H>ii, and U tiuiU' 
pli.'t« »t .1(1 i-iil)ir i-pnllniotiT*; Bt 'Mi cliliif opntinifitrn, Mecmivp moT*- 
mi'nt : at 39 ciihii.- it'iilinirtm. conviiNiun!i. optttbutoniii. dciilh. TIi« 
liPHrt I'liiitiniwi* to liont. Tlii^ ri>i'lal Iriniioi liiro nt tW moni''nt of 
death i> 30.8° C. (103.a° P.). Thv Irmivritura of the urine itijeftecl 

«ait 23* C. (73.4* K.}. The Aiiimul wa* klllirt) by the ijijpition at 

jMiT " ''^ *"'''* dsntimctcrt of uriiw for rach lulogrim of nnimal. 
Vriite of Itie fTfyAf Houri of SIiv;i.— Quantity, iiO ciilJr cfrntl- 
nietrrn-, dcnuit}-, 1031; re«ctiuu, acid. Thin uriuc, neutnliied mud fil- 
tered, wua injei'leil into a v*\a In th« rar o( a raliblt wol^hinit IIHHI 
gram*. At tho hi>f(inninK of the injection the rcclal (empenture wn* 
iO.2* C. (11M.5° K|. Alter 6 cubic cMitimet*r* had hwn injt'iK'J thorm 
vaa qiilckennd rpopirRticm. At 21 cubic ccntimcteri myosi* had begun; 
nt 33 eabic eenlimctem, ctunii; euiivulKiona; ut At uubiu vfultiuelcrB, Ioa< 
of j:ial|H'bral riilli^xpn, viopht.hiilnioH. and momcntar}' auipentian of lefipt- 
rntioD; at 40 uuhio eeiiliiDcU-rs, very llevert^ cluiiic couvuluunn; then 
opisthotonos and dimlh. The brnrt conliiiiird to lu'Ht. Th«i rnclai ti>in' 
perftture at (he moment of dc«th wm S0.»" C. (103.8° F.|. The tern, 
pprature of th« nritiv injei-tml wa> 2.1° a (TII.4* F.}. The uniniul va* 

thfcofora kUlrJ by the injection of 'L^ — 9a.7r> cubic cftntimctcts ot 

nrine lor pHch kllugram i>t iiniinnl. 

In equal voliinwn, the urines of the morning period, although 
Una denisv, are more tiixir (ban (li« urin«a of lh« fvenliix pTlod. The 
totality o( the urines of the morning jieriod la icprenentcd by ',y 
^ IS, as uio[oxii>«. 'I'll*" tolJillly «( the iirtn** o( Ihe evenini! pfriod 
represents '/{> = 12.8 urutoxies. The urinea of the ni.iU'en lioiirx ot 
day repreu'iit, therefore. IlLOri umloxiesi ar, liy thi^ hour, I.940II: or. 
by the hour and per kilogram of inun who haa furnLnhcil (be urines. 
QJI23T6. UnrliiK one hour of wakefulnpM this mnn hnn therefore elim' 
Inated on an avemg* per kilogram of liis Kei):ht a i|niiut>ty of urinary 
poison cupiibi*! of dfulioylni; 'i3,~& jj^Rinit ut living liuue. In equal vol- 
umra, the urine* of deep, nithougb more druie, are le-a Co\ic than the 
urtnM ot Hukefiiliii'itH. The totnlity ot the urinea ot right hours ot 
»l(irp represent* 7.II.'i21T ilroloxien; or, by the hour, 0,95fl6'Jl ; or. by the 
hour and per kiliigrniii of the man who huH tunil^hed (he nrin''«, 
0.0117 uroloxien. One kilogram of mnn, during one hour of sleep, 
ctiminalcs, therefor*, a quantity of uiiunry iii>i»on caimlde of de^lroy- 
btg ll-T KTBi"" «' living tianie- In itxleen hours of ivuki'fulne.d thii 
person has eliininnted per kilogram nhat would kill 3K() gruun ot 
animal, and In eight hours of ilcpp he has eliminaled what would kill 
S3.6 grams of iiniiiiii). In the Iwenly-fonr hour* (waking and sl«epln)|;) 
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he hai thus eliminated a quantitjr of urinary poison capable of de- 
stroying 437.0 grants of animal. The urotoxic coefTicient of this man 
was therefore 0.4730. From tbia we conclude that, to kill 1 kilogram 
of living matter. It would have required for each kilogram of this 
man two days, two hours, and forty-three minutes. 

On September 10, 1885, we gathered the urine of twenty-four hours 
of a healthy adult roan weighing 81 kilograms, 700 grams. This urine 
bad been received in two portions, — one corresponding to the sixteen 
hours of wakefulness and the other corresponding to the eight hours 
of sleep. 

Urine of Bixleen Hours of Wo Jte/uineM.— Quantity, 700 cubic cen- 
timeters; density, 1026; urea, 24.4 grams for every 1000, or 17.08 grams 
for the whole of the wakeful period; reaction, slightly acid. This urine, 
neutralized and flllcrcd, is injected into a vein of the ear of a rabbit 
weighing 1720 grams. The rectal temperature at the beginning of the 
injection was 40.3° C. (104.6' F.). At the time that 23 cubic centi- 
meters of urine have been injected myosii commences; the pupil is pin- 
pointed at 33 cubic centimeters; at 36 cubic centimeters, exorbitiani, 
agitation; at 43 cubic centimeters, respiratory pause; at 40 cubic cen- 
timeters, loss of eyelid and corneal reflexes, death without convulsions. 
The heart continued to beat. The pupils continued pin-pointed after 
death. The rectal temperature at the time of death was 39,6° C. 
(103.2° F.). The temperature of the urine injected was 22° C. 
(71.6° P.). 

This animal has, therefore, been kilted by the injection of 

4fiV10U0 

~iLiA— =• 20.74 cubic centimeters of urine for each kilogram. 

Urine of the Eight Hours of SZe*p.— Quantity, 225 cubic centi- 
meters density, 1034; reaction, acid; urea, 27-2 grams for 1000, or, 
for the whole of the eight hours of steep, 0.12 grams. This urine, neu- 
tralized and Altered, is injected into a vein in the ear of a rabbit 
weighing 1610 grams. Tlie rectal temperature at the commencement 
of the injection was 40-2° C- (104.4° F.). Myosis commenced after 21 
cubic centimeters had been injected; it was complete after 33 cubic cen- 
timeten ; after 26 oobio centimeters, agitation; at 40, clonic convulsions; 
at 48, strong convulsions while in opisthotonos; death, The heart con- 
tinued to beat but feebly, except the auriclca, which contracted with 
force. The pupils remained contracted after death. The rectal tem- 
perature at the time of death was 30.7° C. (103.4° F.). The tempei^ 
ture of the urine injected was 22° C. (71.0° F.). This animal was, 

therefore, destroyed by the injection of j:.. = 29. Bl cubic centimeters 
of urine for each Idtogram. The urines of the sixteen hours of the 
wakeful period represent j^ ~ 26.178 urotosiea, or, bf tha hoiir, 1.0301; 
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or, by the hour and per kitograin of man who has furniahed thiH urine, 
0.2002. A kilogram of man in one hour of the wakeful state eliminatea, 
therefore, what would kill 20.02 gratna of living material. 

The urinea of the eight hours of sleep represent ^^j =7.88336 
urotoxiea, or, by the hour, 0.98542, and, by the hour and for eat-h 
kilogram of body-weight of the man who has furnished the urine, 
0.01200. A kilogram of this man in one hour of sleep eliminates, there- 
fore, what would kill 12.00 grams of living tissue. There results from 
this that he eliminatea what would kill, in sixteen hours of the wake- 
ful period, .'i20.32 grania, and in eight hours of sleep, 00.48 grams at 
animal. Therefore, in twenty-four hours he eliminates what would 
kill 410.80 grams of living matter. The urotoxic coeflieient of thia 
man is beyond 0.4108. It would require for each kilogram of thia man, 
in order to kill 1 kilogram of living matter, two days, nine hours, and 
thirty-five minutes. 

During wnkofulness the greatest toxicity belongs to the first 
half of the day period. From a very healthy adult I have gath- 
ered separntely the urines of the three periods of eight hours, 
reprosonting the whole supply of a day of twenty-four hours, 
waking and sleeping. The first two periods — from 7.15 A.M. 
to 3.15 P.M., and from 3.15 to 11.15 P.M. — represent the period 
of wakefulness. The last period — from 11.15 p.m. to 7.15 on the 
following morning — had been devoted to sleep. This man fur- 
nished, per kilogram and for every hour, in the first period 
(morning), what would kill 27.93 grnms of living tissue; in 
the seeond period (evening) what would kill 19.58 grams; and 
in the third period (sleep) what would kill 11.70 grams. The 
proportion of the urinary toxicity during these three periods of 
the day haB always been sensibly shown to be the same; it may 
be expressed respectively by the indices 7, 5, 3. 

We observe that the minimum of this elimination of poison 
is at the moment when man is asleep; that it is then nine times 
lefis intense than the eight hours previously, in the middle of 
(he period of wakefulness, and five times less than eight hours 
later on, at the end of the period of sleep. We sec that from the 
minimum to the maximum, during the sixteen hours which rep- 
resent sleep and the morning period of wakefulness, the intensity 
of the toxic elimination is produced with a rapidity twice greater. 
The urines of the day period do not only differ from the urines 
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of sleep by a toiicity twice greater, but the tonicity of these two 
uriues preeente di(Teri'ncoi» of s qualitntivc chiinictfr. The xiriiiis 
of sleep are always markedly convulsive ; those of the tlay period 
are very little or not at all conv«l*ive, but they produce iiarc<»i&. 
It is at such a point tliat we are asked if there is no possibility 
of ucccpting the old toxic theory of sleep, — that, acrordlng lo 
which, the activity of nerve-tissue is accompanied by the pro- 
duction nf a siih^lance from diiinjiiitnilotinii, whoso action upon 
n«r\-e cells would he soporiGc. If this theory could be revived 
it would be necwwary, 1 bcllove. to eipaud it, and to atlrihut« to 
the whole of the economy the production of narcotic material. 
What is certain i*, that dnriug the day the body forms » mil>- 
etaiice which, when acmtnulated, induces sleep, and that during 
Kicep it elaborates, instead of this narcotic »uht>tance, a convulsive 
eubstance which, when acciunulated, produces muscular twitch- 
ingfl and induces waking. 

Tlio poisons of tlic day period and the poisons of sleep are 
not only different as regards intensity and (pinlity, they are 
antago{iistic : the one is the antidote of the other. If we mix 
the urines of the day period and those of the night proportion- 
ately to their respective bulks, the toxicity of the mixture b not 
a mean — it i& not necessarily intermediate — between Ihc toxicity 
of tlie urines of the day and those of sleep ; it may be less tlian 
the mean of those urines which were the least toxic. From 
this we know that, in order to aj)prcciate the whole of the toxic 
matter formed by man, — in order to determine Inn urotoxic 
coeflicient, — it is well not to attempt the toxicity of hia urines 
by employing a portion only of the mixture of the urines passed 
in the twenty-four hours. It is ncc<»surj' to determine respec- 
tively the whole toxicity of the urines of the day period and the 
whole toxicity of the urines of sleep, then to add the two results. 
Id determining alone the toxicity of tiie mixture of the two urines 
we would get too small an index. 

TOXICITT OP THB DBISES OF THB DAT AND NIOHT MIXKD. 



We giitfa»r(><l the vritie of tweoty-four houni pajned hy a ^oung, 
hfftltliy nmn. aiteii 29, weighing 09 kilogrnuis. Wc gatber«d eep^rftti^lr 
tbc urine of nine tiuurs ot sleep — from 10 o'clock nt night to 7 o'clock 
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In the morning — and the urlnp of flftmn hniir* of wnkptutnessi^tcom 
7 o'clock in the inomitig to 10 o'clock at night. 

Crine of Slt*ip. — Quantity, *50 cubic pontimfftcrs; density, 1024. 
Thii urine, nvntraliicd and filtercil, wai injit'tcd into n win in the 
Mr i>l ti tahhit u'L'i^hlng 1775 ^niits. Dtnth aiipcrvrned, after very 
■li^lht convuleioni. wlicn 91 culiic centiinclvrB liud btfii injected. Til? 
mihval liad thiix tectivcd for each kilo^am Sl.llli cubic centimeters of 
urino. 

Vrtnt of IV Hau /VrJ'iit.— Quantity, 720 cllhic cenLirafttcrs ; don- 
•ity, lOU. Thii urine, neutraliud and Altered, waa injectixl into a 
rein in tli«i ear <i( a rabbit weighing 172n grams. Death tup^rvenad, 
without convulsiona, after *5 cubic eenlimetcra. The animal ha4 thus 
rvcvived ^0.09 cubic ccnttmctem of urino for each kilogram. 

Vrine of Tit^ntiz-fuur lloura—W'e mixed one-third of the urine 
of tt1«ep (150 cubiu ccnl lm«t>!r«) and one third of the urine of the day 
p«riod (240 cubic cenlimeteri). Thin tnixluie represented pretty ac 
OUrKtely the uiixtiirH of the urine of twviity-tour lioiint. This urine, 
■Mutraliud and Hltercd, trun Injci^ted Into a vein In the ear of a lalv 
bit weighing 15S5 grams. Denth supervened, without cunTUlsiuns, after 
73 cubic centimi>t«ra. The animal hod thus received (or each kilogram 

40.M cubic eentimottm. Tlie urine of sleep represented ,, j^ - 8,776 uro- 

loxi«*. The urine passed during the day repreMnted ^^ - 27.807 
■rotoxlet. The atin^ of the twenty-four hours represented, there- 
foTCv 8.T78 + ST.G07 ^ 3Q.385 urotoxies) but if we wished to eBliuiate 
this toxicity ot the urine of the twenty-four hours by the experiment 
which shows tho toxicity o( the mixture, we And that this toxicity 

would only be ^^ - - 24.025 urotoxiea. Thus, from the fact ol their 
brlnj[ mixed, tho urines of the day and of night lose about nne-thlrd 
of their toxicity. F'roui tills we ought strongly to cuiicnide that man 
eliminiteH during sleep urine which in |>artly anlidotsl tu the urine uf 
the day, or ritt rvrga. There woidd thuji be. therefore. In the dif- 
ferent conditions of nerve function, dilferent elaboratiuns of material 
capable of giving rise tu poisons antagoniille to each other. Prom 
thU expi>.rlnient we can equally deduce that lb<H man wns eliiuiauling 
lor eaeh ktlograni of his own weight, every hour during sivep. suf- 
Acfent to kill 11.135 gram^ ol living matter, and during the day £0.073 
gruni; that during the period ot twenty-four hours (day and night) 
he WB« eliminating «ulI1ci«nt urinary poE«i>u to kill 517 grams uf living 
matter. Hia urotoxic coellicicnt was therefore 0..127, To Intoxicate bla 
weight of living material he would iiM]uiie forty-five hour* and twenty- 
eight minute*. 
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Tlie toxicity of th« urine of elt-ep being i>nlv half of tlic 
toxicit,v of Ui»> urine ntvr^leil iliiriiig an equal porioil of the clay, 
wc miglil tliiiik thjit the urine of repose ought to be less toxic 
than the uriiin of miiitciilar effort But It i* the contrary which 
is true. One day of great miiBcular activity, spent in the open 
air, in the eountry, (liinininlH'M the toxieity of the IwMity-four 
hours by ono-tliird, and on that day the tosicity does not dimin- 
ish only (hiring the tiino ilevottnl to muwiilar exorcise. The 
toxicity, which diiiiinishcs during work, remainn less during 
the repope which fullowa thin work iind during the slit-p which 
succeed!- this day of mueeular activity. This fact haa, I think, 
an inip'trtnnt liniriiig, — it sliows Ihnt a large part of the toxicity 
is not altribntable to the mineral substaucea, which certainly aro 
not (limini.iheil hy thi^ fort of oxerei^, and that it dojwndH u|>on 
organic suhetances incompletely o.xidized, whose toxicity dimin- 
ishes in proi>rirlion kb oxidntion i* more compk-U'ly effected. 
We urge upon ail. without insisting upon it too much, the intcrcf^t 
whicli Uii* experiment hnj* fnim n thcraiM-iitica! point of view. 

INKLL'KSfK OF liXlillCIWK UPON THE TOXICITY OF UUINB, 

We gfiitlirriHl ttit; urine of tlie iluy and of s1«^p of a man »t (11.7 
kItngraniK. nitrr a ilaj' of irrrat boilily vivrrlnp. spent in thr npi^ njr. 
Wc have for th« duj^ urine 1070 eubie eenlim«((>rii (<l)^nBitr. 10*20) nnd 
for the urinp of »\epp itS ciiMe rrntimpter* lilrnsity, 1027). Thcie 
urinfH nie ucid. The iiiiiiM o( Hip ilay jmtI'hI vierv i;allier*il on tlin 
nth (.( OiLiUr. (mm 1.15 to 10.30 in tlic npninK. ana on the 12lh 
of Ot'tober, from 7 A.M. tty 1.15 P.¥, Wc liHve tlii-ieforp the tiiiiie 
nocrcted d>lrin)[ llflcpn and a half lioum. The iirinrn of sleep wore "!■ 
CPived from 10.30 P.M. (u 7 A.M.. I.e., during fijjht !Uid u hK(( hoiirw. 

Into X rnhliit wlehintc 13(i() ((ramg wo mnde an iiitrnvi'noiiii In- 
jection at the urine of the day period. Utrnlh supervenvd after 72 
cubic rcnliinpli-rA, |iri'c«d«d by annin nliglil canruUivc movrmrala. It 
hftd leceivrd. for each liilofp'nm of ita own weight. G2.94 oihic Geiili> 
inetnr*. The piiplla wpre pinpointed at the moment of death. 

luto a mbbit wc-i|-hing 13110 grnmn we inji'ctcd the urine of ileep. 
IVnth oefiirred niter I'M enhle eentimeters. nftnr wvnr* ef.nviiialiinB anil 
retrullexion of the body in the form of opiiil liolunu*. It had recrired, 
(or onrh hilnKram of iti weiifht, 40.20 Kranu. Hio pupils wer« pla. 
pointed. 

Thun, during thn fifteen hours and a hnlf of the day priiid 1070 
nitnc cuitiinden of urine had lieeo vccrctcd. Thii urine killed a kilo- 
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grain of rnbbit with > dose ol 52.M cubic i:vnliiiiPtFra, Mftn during the 
day hot th(ir?(orn Kfrr^Ud whAt would kill i^ kilogrnnia, and (or 

e«('li kilot'ram of mun and for I'lery hour ..^ ,, ,-.,i-j = 0.0I5iW kilo' 
grHuu. ThiTi'furi-. durtnfj' Ihv duy period 1 kilogram of man Ecuretfd 
In tinf hour whiil would kill Ij.'JH gcraniH at ruhtiit. During Mie li(U'i-n 
and ont bnlf hourn o{ the day 1 kilogram of man serrctes what woulij 
klU 247.:W jpiims (.( rabbit. 

DufiUK fisht and onchnlf houm of sleep US cubic ccntiinrteri of 
Uiin« liHd Ix'i'Ti Hticreti'd. This urine killed 1 kilogram of rabbil with a, 
doie of 'lli.^il cubie contimrters. Man, during right and one hiiK tioiirn 



»( i>l(«p, killed -"- kll'iurii ni», and in one liour - j and 1 kiio- 

gmm of mnn lecrttcd during one hour of bleep what would kill 
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UMlaJScin ■"'■'"^ gram* of rabbit. In eljrht limir* and tliirly min- 
utM of sleep 1 kUo};runi of man B*^creti'd wbat wuuld kill GOM ;;ianii 
of rabbit. In tunnty-fonr hour* (night and dnyl I kilogram of mnii 
eecrctod sulKcient to kill £17.38 + B0.38 = SOi.TO griinis ot rabbit. 

The urotoxic (-orlHricnt of thin man is, in round flguren. 0.308; 1 
kilogium of niun> in onlcr tu siH-rvti- what woitld kill I kUoeifliii, rn- 
((nirc* three diiys, five lioiir«. and fifty live niinilteii. 

In equal liiuo tlw nrint^s of tbL> duy iicriod liuie a luxivily mor« 
than doulilu that of Uic iiiiiica of I>lI^<-p, I'hc exact lelutionihip tor the 
toxicity of ^leep i^umparud with the toxicity of the wakeful period U 
7.103 : 1S.1HI = 0.45, 

On the whole, therefore, the urotoxic cuvfliciriit of thin uiaii, on 
m day of heary muwiilar work in tlip opi'n air, i> O.MS. It wa«, at 
two pcriodji of repose. — the 17tb of Svptvmbcr and thv ll>th uf ijep- 
tcnibcr, — 0.174 and 0.417, or a uii'iin of (l.4trt. Tim relntion>htp of th« 
toxicity of the nlon who works to tbc toxicity of Iha mun in rcpi»c is 
«• 0,308 : 0,'l4.'> = 0.ii!)2, or, in n»iiid lij-uK'a, 0.7. Muscular vlfurt in 
th* 0|H'n air ha* therefore supprrsaed '/,, of tbc toxicity. In thia 
mnn twice, on llic occaaiou of scdcLiljir.v w'irk in (own, the tonicity lor 
each kii"Ktnrii and (or nery hour had been, during the day, 23.TQ 
STniui and 20.62 f;raiiiH, — n mean ot :£1.88 gramn.—and during sleep 
11.70 granin and 12.0<) Krams, — a mean of 11.88 grama. By the fact 
ct aeven: bodily ciereiiie in the open air it bei.'ikm«, during the day. 15.9(1 
KTwna and during sleep 7.10 grams. The amvuut „, „ = O.TJV. Thn 
■mount 2:1^- ^ 0,G07. 

MuiK^ulnT effort in the open nir diminished thus from 27 for c»-ery 
100 the toxicity of the day, and ita inllucnco extended aUo to the period 
of ■Ie<?p which followed work, uauning a Iom of 40 per cent, in th>i 
tozirity of the urin« ot Hteep, Thv cnuHpa wbirh Inllnciico urinnry 
toxicity may thercfurc act dtiring the period of theii aptdivatiou Had 




46 liKTUEES ON AUTO-INTOXICATION. 

tiao during a long period of time alter they have ceased to exiBt. It 
is for this reaaon, doubtless, that tbe moroing period is more toxie 
than that of sleep and the period of sleep leas toxic than that of the 
evening. 

It is not sufBcient to know that the urines hare been ren- 
dered toxic by the solid substances which they coatain. What 
are these BubstaDcesP Amid the different symptoms of urinary 
intoxication, what symptoms belong to etich and such a sub- 
stance ? Is there no suBstance whose toxicity is masked by its 
union with those that are more toxic, these killing the animal 
before the first may even have been manifested, and whose toxic 
power would be shown if they acted separately? Is there not, 
in the pathological state, a diminution of normal toxic sub- 
stances and an increase of other aubstanceg incapable normally 
of intoxicating? There are many other questions also to which 
we must endeavor to reply. 

Before demonstrating the degree of the toxicity of urine 
taken in the bulk there is only one resting place for our re- 
searches. It IB oeceeeary to dissect, bo to speak, this mass, and 
to operate upon it in portions, in order to know intimately the 
degree of toxicity of each of the elements which compose it. 




LECTURE T. 

CArBRB OP THE TOXIOITT OV TTrihS. 

Wtant at Ihn phjruloloiilriil tihcnnnrna praducrd b> lb* latravVDCUi Inlratlnn 

oF Donnil urine. Dennillon or uroloij and tti* nroloxlo fn»mr1'nl. 

ItMHTUb iM tn (b> pnnlblo nuin nt (hti (oilrlly at uKb*. HodLflFatlnii at 
Ub toilcllT of uriDt by time, l(inpcnlurp. pxpoiur* to air. trrni'ntiillan,' — 
KimninHtlon nt Iho niniilltiK'Ri rlvniinln at urlna rrum Ibc point ol ilvw ol 
Ibc part vlitcb thry mar play Id lt< loiJvlly, Watrr, Vnlilllv lubBlance*. 
t'rn; Intr*T*iiou« iiijua-llnn of ar<-a, Bitrntmrnlii o( UM. QrChanl and 
Qulnguaud by ■ubcuuncoua Injcrtlon. IndgaiBMUt toilMly ot una. Uric 
Mid: lntn>*naua Injfctlon of uric acid. Farbla teilc^Ity of ur1< Mld^ 
Cmtlolo; lU toilclly «M [Ranks and ErblRci). OdaiDUi auhataoofa. 
Colcrrlns iDallFn. Inlnonoua Injftlna nt coin cud urloa Rod ol uriM 
dMOlorrd by mrtni ol parbon. Very linportint diminution of toilrlty mat 

lo«a of thp rnjroii'' pownr of iirlni* afttr drvolnrallctn- AlPmlolda. Aoaly 

■la of tb* CDilc propcrtloi of urint by tbo d^f^boicmlc itudy ol tbo cxiraota. 
Silbvtatifvv aoluhlii In akohol. Subfttanota Inaulublti la alcobuL ITnt'ttual 
tioilolty and toxic modalliy dlScnnt In ih« two eiimrta.- — KHoet* pn>- 
durcd bj tbr iT(]biiLin(-r« *o1ubW In alt'nhnt, — miinnoknrr. mnia. diurvala, 
aallvallon. llypotbcili rviatlv* to lb* appfBTanco of thli pmpcrty. which la 
not poatrvted by urtnt* naturally ^ — ^KfTrrla of fbi* aubfllancriii InnnluMn In 
alcobot. Convulalona. myoiia. diminution of brat production. lin*qual 

xdmliaiion nl Ihr (nilp powrr of iinno to that of rrrtaln ilkalolda. 

Hypolbeala biarlnc upon tha tiplanatlon of lb* phraloloElcal aCfHU prop«¥ 
to utinatr •■itraflta, I'rra la. pThapn, ih<- rauai* of tbp dlunwla, l.o*a of 
Iba myotic powar and conaldefablf diminution of tbe FuratlT* proprrly alM» 
CBrboaltatlon. »hirh hai^ Irfl la tb<< tinnnry vitmria nothlnit vlaa than 

mlorral mnltcr. luiufflrlioty of aoda to produi-o tbe loilcliy of urlaa. 

Toxlf ImpottanM of polaM. wblcb partly contributra to tbi coniuKI** 
power ol urloa. 

HAVttta intro(hir«!(] normal urine into the veins, I have 
l>et-ri ii)iic to demonstrate that its toxic action bcare especially 
upon the HGiTouH Byatein, fiinee it paralyze* inovcinont without 
dvntroying th(> contractility of muscle, in so far as it allotvs the 
heart to contimiG beating. Pifinrdera of nioveniont beonmfi, 
at Icnjilh, aiipiiront in the pupil, which bt'comes pin-pointed. 
Uyofiis persists up to death, without there being any Innion 
of the inufwlnt of the irin, niiu'c (he pupil generally dilates «ft«i 
death. The moTcmcnts of the rpapiratory tnuscleit are quick- 
ened, those of the locniiiotor muscles vreakened. The loss of 
the rcflexee in the advanced phasra of intoxication, ftoninolonce, 
and coma utill show thAt the brunt is borne by tlie nervous eys- 

(47) 
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tem. It 18 in the same sense tliat the; diKturbniicos of tbc eecrc- 
iory ftppurHtua nn* ti» tM> considered, — the Xre<jueiit entiBeion of 
nmie, the salivary hyperswrctioii, of which we shull hjxnik eoou, 
ftiid. Inat, the fnll ol tlie temperature by diminution of heat 
production. That is the RkI fact, aod it is Dio funduiiR'utnl 
OIK' in tlio pii<.-iicjtiii.-iiii of inloxinition. 

Before going further, it is necessary to establish a standard 
to CMtiinate whotliir one individual foniii* tu ti given time more 
toxic matter than anotlier. I have adopted the term urotoxy. — 
toxic unit, or toxicity, of urin<H. The toxic unit it; the quantity 
of toxic matter capable of kilting one kilogram of living animal. 
Ill orik-r to "tudy afterward tlie ri-jiorl.t of thi- various t«xit;ilie«, 
I liave established what the urotoxic cocllicient )s, of which a 
hricf argument will explain the iict^i's^ity. 

If to kill a kilogram of rabbit 30 cubic centimeters of the 
urine of Peter and 130 cubic centiuii'teri» of Ihe urine of Paul are 
necewiiiry, wc arc first led to believe that the urine of I'cter is 
the more toxic. Yet, we are not altogeth<'r right in stating tlie 
conclusion tlius: for if, in tuculy-four hours, Paul has secreted 
twice as much urine as Peter, tlie toxicity is e^jiial in the two. 
I go further: Two individuals elimtuate in twenty-four hours 
the same quantity of urine; they kill with the same (loj* a kilo- 
gram of rabbit ; it docs not neecstiurily follow from tlus that they 
have the same toxic power, for another caune of viirialiou may 
intervene. — the weight of the individuals : if one, weighing less 
by a half tlian the othi^r, makcK tin- sairu: quiintity of toxic mate* 
rial, lie has evidently a toxic power double that of tlie otlier. 

We are tlm.* led to di'fine the cnr/ficirnl of tcririltj as the 
quantity of loxic matter iihirh a unit of weujkt produce* in a 
anil of time. I will nay, with greater pnvtwon, the urotoxic 
coe^icient of an individvat is the number of urotoxies formed 
in twenty-fowr hour* by a kilogram of that individual. 

These premises granted, we come now to seek among the 
eoDttitaent elements of urine for Ihosc to which the toxicity of 
nrino is due. We discard at once the idea that the water is 
toxic. It may be introducetl with impunity into the blood in 
ftoeee much larger than that in which urine kills. Besides, evapo* 
ratiou causes the urine to become more toxic. When, by erapo- 
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ration, vc imitice to oiif!-balf of Hh volume a arine which kills 1 
Idlogram of rabbit with a dose of 60 cubic cciitimfk-ri', wi; »Oft 
tlmt thist uriuc tliuH oorK'tiiitratcd killit with n dow of 30 cubic 
centimeters. Toxicity depends, therefore, not on the wati;r, but 
upon tlie cubnttuici* which it ImMs in solution. If evaporation 
is made slowly, we notice an absolute iucrcaBc of Ihc toxicity, 
and no longer «n increuH.' proportional to the de^pKC of concen- 
tration. This can only be explained by ehemiciil chan^ifi iiiidi-r- 
gone liy siilistaiici-:: that ure unstable, — suhatances which really 
do not belong to the group of minerals. This fact, ttic incr(rH*c 
of toxicity by evajKiratiiui, allnwH us aW to conclude that the 
other volatile »iibi4tanc(« contained in the urine arc not eiUi«r 
the uiiiiw of its toxicity. 

We increase the toxicity of urines by learinp thein for a 
long time to themselves, even if we protect thciii from torfiicutii- 
tion. Kiae of tenipcrnlure, exposure to air eepccinlly, len^h of 
time in koepint;. all modify their toxic power. Such a urine 
which killed by coma becomes toxic with a smaller diwe, but it 
doee so by inducing convulsions. If fermentation ia sot up in 
it, the toxicity variw; it may be increased or diniinislicd; it is 
in every case chan^^ed by it. If there is produced within it car- 
bonate of ammonia, we may have the special pbcnomcuu wit> 
nesBed in ammonsraia. 

The incTvasc of toxicity on keeping the urine already allows 
ns to assume that it is not the mineral aubstances which are the 
f>ol« cauKO of the toxicity, since tlicy arc not more abundant in 
old urine; the potasH, notably, rtniainK in the liame ijiiantity. 

Before going further, wo may pass in review some hypotbe- 
eea which have been emineiatcd on tbiR suhjix-t, viz.: tbo caii.*(s 
of the toxicity of urine. Formerly, for example, urea was con- 
sidered tJie chief poiwmoua agent, after the teacliing of Wilwm. 
Tlic intravenous injection of urea, which 1 have practiced a 
great many times, enables me to Kay that we ciin certainly kill 
with urea, w with many other bodies, by modifying tlie condi- 
tions of osmosis: by increasing in such profMjrttons the density 
of the blood and the ljqui<l8 of the organism we physically hinder 
the functions of nutrition. But the iui)iitton» of urea wbicli 
havi) not this cxccwivc density do not kill, or Ihey lead to death 
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only if wp have injpctpc! more than 122 cubic centiraet«r8 for 
eacli kilogram, — a doi-e in nhicli put« vratcr kills, 

INTBAVKNOUB INJECTION OF UREA WITHOUT 
UOItBlD PllItNOMENA. 

October 16, 1381. Into & rubbit weigliing lOIK) gmmg we lnj«ct. In 
li>n mliiiitcii. Into a. vein in Hi cir, 100 ouliie ppntunrlcrs of «n nqut-oui 
■olulian. wliiulj L'uiilitins cxucllj' 4 gcuiiiit tit ur<^a. TliH animal lina tliiu 
rpceiv'fid futr kilnj^nni S.'Mm (tinma of nven, and, ai tliis iircn hus Iwrn 
iiitrti<lui^i.-<l iuto its blovil, tbiit umkL's 30.753 graui» per kilogram «t 
til <ioiV' About two himilrri) timcn the normal qtmntit}' (SJ64 X 13 = 
30.;58}. Tin; U-iii])ernliirp nl Uip p<>Tnuirnir*rtii«nt wm 3II,7° C. (103.*' 
P.); at tlin «nil of (lie expiriniriit it wu 3S.8* C. (101.8' F.). No mar* 
bid phMiomPDon. 

Oi-lvtiet Sutb. The animal ia well. 

October SSlh. It rcUiuioB quite well. 

Tbe t«ui|H.-r)iliire of tbix aninul has fntttin In ten minutes rlna- 
tonthi of a degrer.. The boat cupndty of the tiiiiuva being 0.8, the 
KuiiujlI h-As, (Iicrvfure, lost lOfH) X OS X 0.9 = IlilO.S ralori«ii. On tbe 
other linncl. water injccleJ, whkh WDi. at the comtnenccmcjit, of a teni- 
peraluru ot 10 (l«greee, in hraled to 22,8 ii^grt^*, an<l coniic<|iientlf hvt 
Bbworb«d 100 X 22.8 = 2280 colories. WntM baa, therefore, taken from 
tbe budy of tlip aiiiiiiHl a. (jiinnlity of heftt mort poiiviil<<r»bte tbau 
lliot which it lost in foiling fTom 30.7 degrees to 38.3 cirgreea. ConsS' 
(|iieQt1j', the injection bus nut pruiliicvd rctri;,'Crntl()n by iuippiling bejt 
production; on thn rontrory, thcic bus been, during tbo period n( tho 
iiijectiuu, on iiicreuHi of caloriflcHtiuii, Biuce the ti>inp«rature of the 
■nimal has rrranlnf'd hijjber tbnn that which it would ba,Te attained b]r 
the fact alone of the (cfngeratiuo due lu the lnjw.'tion. 

F»tal nceiil<!Rls xiiporvenc only after nn injection containing 
fi.31 grams of urea per each kilogram of the animal, or &2 
grams per cRoh kilogram of blooil ; a supposition that there is 
ten tiiuett more urea than we have found in the blood of patients 
who have Euccumbed, as one would say, to intoxication from 
this Hubittance. It is not adnii^^ible that urea h Uie toxic agent 
of urine. 

IKTttATENOUS INJECTIOIT OF A VEST LABDB 
DO!)B OF DKEA — DSATB. 

Ottnber 23, 18M. W« [a]«ctfd, in Ihirty-flvc minuten. Into ft Tfiri" 
bi the car of a rabbit ird{;)iiiig ITM grami, 113 cubic ccutiuictera of un 
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•qiieou* loIuUoa «f utc» at */« — let lu say 11^ granu of ttrva; or, 
for cacb kilof^nini, 0,31 grauia; or, for t1i« tutiil iniui8 ol tli« blood (I3T 
Cnuna), II.3 grams; or, for a kilaKrom of blont], 82.03 eranu. AfUr 
ioji-pttng 35 cubk' cenUnieUrs, rvnpiratorj <liitlurbiiiur» wvrti the llrat 
ill h« notlci'il; rt^piratlon bronme ilowcr. Aft*T 68 cubic ccntini«liTa, 
■tight cunvuUiuua and Ircmora icnnwi-d from ti[ii« to tiiiio; rii>'|iirallon 
wa« util] turlber slowed. At the pnd of the inji^i^tion thn Kniinal w.-tn 
comatosu ; it died tvn minutci after stupping (he iiijvvtiijD. At tlie ail- 
topH7 we found th« blood uf a hln<.-kiiih brown rolort nothing in the 
lungs; nlmoit no uritio in the Wiiddt'r. Tbc quantity of una which 
linil Iwcn inlroducvd into the blood wod nboiit nvo hundred UniH 
grratcr than thnt nhich the blood contains in thp natural 8lal«. We 
might auk it th« nci'idfnta were diiu to the toiidty of tbia solution 
or to its degron of concent ration, which miglit huve uiodllteil the phfsi* 
cftl coiidiliuuH of the blood -globules or of th« call* of th« tiiauca. 

The experiments which I have just cited nppcnr to disnfrrcc 
with the recent nwurchw of Grclinnt and Quinquatid. Death 
supervened, in their experimente, after injcclioa of 6 grams of 
un.-a for civoh kilogram of aiiimiil ; but the injfction was nmile 
into the cellular tissue. Now, tlie additional loading of blood 
by area could only have been produced if the wbolc doec liad 
penetrated, all at once, into the circulation, which is scarcely 
poEeible by the subcutaneous method. These experiniouts, iiitor- 
(wting from an experimental point of view, are without clinical 
application. 

Six and thirty-one one-hundredths grams of urea are nece»- 
sary to kill 1 kilogram of animal ; to kill a man of 60 kilograms 
it would require, then-fore, that hi? blood slioiild retain more 
than 380 grams of it at one time. But 1 kilogram of man form- 
ing, in twenty-four houre, only 0.33 grams of urea, or 80 grams 
for each 60 kilograme, it would reipiire, in order that his death 
should be due to retention of urea, that he sho\ild make niuetcen 
times more of it ("„- ^19) in twenty-four hours, and that 
he should not eliminate any of it during that time; or that, 
making the normal quantity, he should remain uincteeu days 
without eliminating any. 

Some have incrimiunti-d uric acid as the eAU»e of the toxicity 
of urine. But it is made in our body in far to^i minute a quan- 
tity (SO to CO centigrams in twenty-four hours), and the gouty 
man can have hundrcda of grama of urat« in his deposits without 
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beinf! intoxieated by it, Besidw, I have been able to inject 
eipcrimeiitdlly into Kic lil<i(»l ISO iviilifinmis of uric ncid for 
eacli kilogram of antiaal without apparent accident; I ha?e even 
been ublo to inj<«t ne tnuob as (!1 ci'utigrniria of uric acid in 
solution in 160 cubic centimeters of water, to which the neeea- 
eary additional rjuantitj of itodft bad burn added to j)ruducc it^ 
solution. 

KXPRRIMKNT BKARtKO VfOH TBB TOXICITY OF VBIC AOIOl 

Mari'li K, IHHII. Wr inak 1 firam of iirlo flciil, wliirlj we itlntoTri'il 
in I cubir wnlhnet<?r of iioda lye nnil dintillnl wnti-r. \V> oblninwl 2S0 
cubic miUiiiPtvrit of liiiiicl. We pft«><e'l t)iruii;;Ii it h I'urrenl of CO, 
until it rallied riajblc n1trniticini>. Wr rcdiuiilvrd with a. tram of Kodi 
and fitU-nHl. A rabbit, IGOO j^miDs. Itijedioii iutu the duricuiiir vetiia 
nl iltO ruble crntimrtcr*. The uitrna) rrt'fiii'Rd 1 i[T'>i'> "t urlr neiA, or, 
]>cr kiiogmui. O.G'tl ; it recvivtrd «l Ibc Il<|iiid 100.35 cubic iYulimet«'ni. 
It did not die. RpDioved, it was only idck. I'rlne nllcntlnp, muddy, 
contuininj; bbtod. llcjitcd, tliis urine bi^cHULC ill;;litly vleiir. Albumin 
wa> prpcipitnted. We Dltrrcd it bot. On conlinn. It nnnln h4'cii(n» 
muddy, in it very notuble muuiicr, und f:arv an nbundant precipitate 
of banii' iirati^ti. Wo nil.fri>d. Into tho linifiid tirgiiiil ne jwurcd n little 
Bcctii! acid. We hod Bgain an nbimdant jircdpltnte of ncid unttca. 
Thu murexide rcHctioo was wry distinct. One hour and tbrre ([iinrler* 
kftrrward very stronR convul«ion», which wcr* repented, until deHlh, 
— two IioiirH and twenty )ninnte» after the eoninipnrcirifnt ii( the eJi|H))(- 
nient. Aulnpay: niimcrou* foci of pulnionnry apoplexy. Notbios in 
till: other viwera. 

The animal died elowly, and another experiment, performed 
for comperimm, in wbicb I injwtcd Ihc tiimo <iuntiU1y of water 
and soda without uric acid, has proved to me that tloath nna 
alone due to the oxccas of the vvhit^lc. Sn resume, 1 kilogram 
of man forms, in twenty-four hours, 8 miUiBrnnis of uric Bcid. 
We are far from accounting for, by mean* of this agent, the 
intoxication which 10 to 20 cubic centimeters of nrine produce. 



CONTBOI, EXrFHIMBNT MAPE WITU THE 8AMB QUAKTITT 
OP &UDA-1.YE WITUOUT URIO ACID. 

Mnroh lOlh. Wc made n nolulton of I cubic centimeter of the 
Mtmi* •o'la-lyn vthlrh hnd «ervei] for the previous experfment in a qunn- 
tily of dintllled water Huffieimt to make 2S0 cubic «i>n I i meters. We 
tiasMil through it a current ol CO, until It was ncutraliicd, and wo in- 
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Jerloil Dome of tliU into thi-. riilnii of n rnliMt w^ixliiiii; 14(UI jrinms. It 
Ti>ccivMl 33Q cubic wntiini'tt-T* of tliU lolution, or IBO cubic ccntiinvtera 
of Hqidd per kllogriua. 'I'he injm'lii>n wiu made at 4 o'clock; It laatod 
fiftn^n minutejL At 7.30 Ihn urinc! wan Wondy, limpid, ncid. After to- 
agiiUtioii of tlie ftlbiiiiiin li.v liciil, nilmtioii, hiiiI cuoliiii;, no [irt^dpl- 
tatc wftB producod; nor wns tlicrc prmliipcd any irrcatrr prcdpitalc, iu 
IIil« MiTii« littcrri] Hiiil cuM lirjiiiil, wlicii we mldiil iicctic ucid to It. 
Dicil diirinx thn night. Thn only difference bclwreii lhi« and the last 
«vpi>riniifiLl. i» tliut tli« tint mbbit recpivt^d iirk ni'iil, wliilc (he vevond 
TccpJTeil nonr at nil. Tlie rr-tiilta being llic same in tlic two ra«r«, it 
U elmr lliut ilFtitb uiiffbt to be nltribultrd to tliis vici-vsivp (juuiitity — 
viz; of watPT, lliO riibic centimeters — injected per kilogram of the aoi' 
mal. and wi* Itiiow that di'tlilit'd water prmliiceit ilentb after 122 cubic 
con timet era. Therodire, with IH centif;raniii per kiloH™™. "rle acid U 
uul luxk. 1 ndil tlial we l'iiii ucvtr iiitrudui.'<' into tbp Vi-iiin uf sn ani- 
mal more tirlc Hrid tiian In tlie tint experiment, i.lnee Ibis dooe of uric 
avid would aaturnle a qimntitir of water wbk'h, of itself alune, ia losie. 

We might ftlito enntinuo the (Icrtirtiistration for crcutmin, hut 
the «xpenmeotB. already old, of Itnnkc and Schiller having «alab- 
li^hcd that il i* imt toxic, i.-iiiihk' u* not to iiii^iift furlht-r upon 
it. Besides, we sliall return, on another occaHioD, to this t>xperi- 
iiK-ntal invcntigution. 

I have ^iven .noine attention to the part which coloring itiirl 
odorifcrouH ]iui)i^tnnci>t> may play iu toxicity. Evaporation, which 
drives off odoriferous materials, increaiiing thi- toxicity of tlie 
urinc, ptits tlum eufHcicDtly out of all causal influence. 

Also, fl.1 regards thi> coloring jiriiiciplca, 1 have prwirded in 
the following manner: I estimate the toxic power of a urine liy 
a nuturiil injection. I dctiilor it hy charTOal. I inject this 
decolored urine, and I ascertain that it has lost nearly one-third 
of it* tosicity. A (luiintily eiiunl to that which killed only pro- 
duces accidents that are scarcely perceptible. It produced par- 
ticularly nothing more than pnpilliiry contraction. 



IJJTBAVBJIOUS IN.IECTIOK OF URIXK, COLORKD 
AND DECOLORED. 

nereiiil)eT 4. 18S4. I. We Injected 65 cubic Pi'ntiincters of a mix- 
ture of urine, taken from two liealtby men. Rltered and nniitrallietl, 
Enio the auricular veiiix of a rabbit wliich wuigbcd lOSO giuma, or 39 
gr«imi> for each kitograin. 
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W* gfion prmhireil A piiiiillary contrsction, very mttrkcd, but not 
pinpoinU-J. The niiliufil, after the injectkin, whs very niui'Ii dvprenMiL 
Tlie tompcraturc, previnualy .111.2" G (102.6° F.), t*II to XA* C (101.2* 
1".). wd lh«i to 37^' a (100- F.). 

2. Wv injtctrd 102 cubic rr'ntimct^r* ol titn munn iiiinp, nftcr hav- 
ing depolured it, into il labbit wvighing 1070 graiiut, ur G4 );rutiiB lor 
ftiU'li kllngntm. Tlic pupil was not cnntrnctvtl. Tlir itnimnl apprarnJ, 
nrt«r the iiiJM'tioTi. iiiik-b leso indl8poa«l tiiHii tlint in th« previous «K- 
prrimrnt. Temptrntturn bcloro, 38.2' a (102.11^ F.); after it, 33^° C. 
(101.5' jr.). 

We am, tlieivforp, 14'inptoil (o itay Ihat one of the toxic 
ngrnts of iirino is a HubBtance removed by charcoal, and, aa the 
coloring i«iili)itiinci'i* huve Ihia projicrty, of attributing to them 
one-third of the toxicity of urioe; but the concluBion does not 
follow, for, along with ttie coloring material, other subittancos 
may be fixed in the carbon. 

Onp-sixtwntli of (he jiotass Is arrested by the charcoal, and 
nearly the whole of the alkaloids. If decolored urine, which 
has loMt one-sixteenth of Hx pota^is, has lost, at the same time, 
one-third of ita toxicity, then it follows that in the urine there 
is EOmcthiug toxic besides the potass. And if the urine, which 
has lost the whole of ita alkaloidH, still retains two-third« of ib* 
toxicity, then it follows tliat the toxicity does not wholly reside 
in the aUtnloids. When we exhaust the dry residue of the uriue 
by means of alcohol, we see that the alcoholic extract, which 
really contains the greiiter part of the alkaloids, is ei-nstbly Ic^ 
toxic tlian the rei^idue insoluble in alcohol, which ought to con- 
tain only a few of the alkaloids. Charcoal, therefore, reniovm 
from urine the substance which causes contraction of the pupil, 
but not all its toxic principles. 

Let ua follow the analysis of tlie toxic properties of urine 
by means of extracts and by adopting the dichotomic method. 
We shall evaporate a measured quantity of urine whose toxicity 
n known. Tlie dry residue is washed, at ditTcrent timce, in 
absolute alcohol, and then we evaporate to drjmess the whole of 
t3ie nlooholic liquids. We thus, obtain two oxt ractsj^the one 
containing substancee soluble in alcohol, the other aubstances 
insoluble in alcohol. Tliese two extracts having been dieeolred 
in Titer, we have two solutions, — the one representing the tnb> 
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nfances of the urine which are soluble in nlcrthol, tiic. olher the 
Bubetnoces which are iueoluble in alcohol. We gauge the tox- 
icity of thps* two extrikctfi. Wc i>«tiil)li»h tlie fact that buth are 
toxic, but in different ways. 

IHJBCnOK INTO THB VKIKS OP A RABBIT OP THE AQ(JKOUS 
EXTRACT OF NORMAL UIUNK [NflOLriRLB IN 

alcohol; death. 

November 11, 1S84. We dike 2O0 cubie cenlimelcru out of the 
wliolci qiinntlty of lUlMI rmtJniRtffrH of nnrmnl iirin« |i)Mt4ril in twenty- 
four lioura. W« evnporate to drynesH tipon the n-ntirr l)nth with chloride 
of ralriiiin; the residue hnn birn waKhfil in n! mo hit-" ntcnlinl; all llie 
alcoholic tiquida [lourf^tl together, fitlpred. hnve been iliatilled in the re- 
tort to dryiiMs; the re^idut- I* the citrnH BoliiWe in "k'nliol. The ri»i- 
diio ot tho mishintra in nlcoho! tukcn u|i by tho wolcr rrprcfcnti thn 
eiibAlniK'eii ot tile urine insolitbln iii iibruhol. Thi-i aiju'-mii notution of 
the rciiduo insolubln in alcohol omipini a roliimf of 4^ piMi: centi- 
inelers. It in introdiieed by intra venous Injcetion into a rnbbit weigh- 
ing lltIO grnmn. 

After the enlranee of 13 eubic eentimctcri the nnininl la Hf>lwd 
with tonic convulaionii nrronipnnipd by *tnil]thfi>nii>;{ of the head. Thue 
tonvutaions rapidly di^iupprar uftcr wc dincontinuc the injertiong. 

At the end of Vi nibic eenliirn«ter* the aiiliutil is ■cixcd with ■ 
violent tonic convuliion with opiilholonon. vibratory trrmor, and it 
il\*». At no [lorlod did it |>rv»ent eonlrui-tion of the pupil except im- 
mediately after death. Temperatiue before injection, .11)2' C. (1020* 
F.)i at the moment of death, 380* C. (101.5* F.]. S)-inpti>nui com- 
menced on thn entrance of 31 gnniii of iirinn for onch kiiograiii. and 
■tvtith supervened wht'n we had injected the insoluble extract ircmt 
lOS paian of urinn. 



INTRAVENOrS INJECTIONS OP THB AtCOllOLIC 8STRACT 
OP NOKUAL tIRINE; DEATH. 

November II, IS$4. Of 200 gninii of urine treated (n the eam« 
way aa we have said in tho previous experiment, we take the extract 
which in lolnble in olcohol. This extrnpt, i<nntaliiing 3,!I0 ^anin of 
area, is dilii(e<] Willi divtilled wuler in nueh a manner ai to have n vol- 
ume of 39 cubic eentimeters. IJrra la found thi^re to be one-tenth. W* 
Injeet 33 cubio eentiinelers of this solution into the veins of a rabbit 
which weinha 1S70 grama. We see the pupil contratt rapidly: after 
the tenth centimeter it )■ markedly contracted. Staitinfc from this mo- 
ment Its diameter oecillates, but up to the end of the injection it re- 
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mainit sinnllt-r tlinn in tin' ntrninl st»t«. Fruiu tliis pnint of view tbU 
rviiull !■ rxcfptionu) ; nn a rule, the piipU U rontruntcil more hy Um 
aqueous tlian by th» ftlcnbolic vntriLct 'i'liv siiitTinl hHs iio (.'oiiruliiioii, 
but it falls nrnJi'ilI)' '"*■" * otit^ of HlirpincAn; iirmaina unmovcil; lies 
Upun itit Biilei it' juijill I'TH'limlt)' ililnU's and bvronica very larfc^. Dur' 
inn tliJB caniatosc jirriod tho rabbit Hn.Hvat4>B and urinates abtmdantly. 
Tlie iuitiul tciuptrnturo, wbii-h uub 311,4° Cv (102.9° F.). fiLlli in il fvw 
minutcn (t™ or more) to SM.fl" C. (101.8- F.). 

In Miin pxpriiiji-nt, tbe vohlTHotiun of the pupil iraa manifested, 
under Ibe influenoit of tlw loliihle (^Iract, from il grnniit of urlnn (or 
«uch ki1u);rurii. The luat ii}'rni>tuTua currvspuntlol lu tbe injection of tbo 
■olllble extmpt, fiom DO imbit et-nlimetPti of urine for each klloKrnm. 

Nuvmibcr I2th. Tlie uniiuol died during thi- nigbt. Notliiug apo- 
dal at tha Biitopity. 

The toxicity vari(« nccorilitig (o the itiili vidua Is who hnvc 
ftirnii=li(Nl the urlnea. The toxicity of each of the extrnctci is 
less than that of the wholv nrinc The mamicr in which tiicy 
show their toxicity is different. Thus, the iioliition from the 
dry cxtraiH of Hii1):<tnnc(« solublo in alcohol producps eomno- 
lence, deep coma, diuroaie. It doeci oot caune a marked diini- 
nutiiin of heat pniiluction (thf small quantity of calorie lost in 
only equivalent to the eipiaiixation of the teidperutiire, whioh 
l«ke« placo owing to the quantity of liquid necceeary to inject 
the extract) ; it dne^ not cautti^ myoBis, but n new isyinploni iit 
caused, via., >;alivatiou, — a salivation lastiug three-quarters of 
an hour, and equal to Uiat which is prmluced l>y jnhornDcli. 

litre, then, is a fact, at lirat sight inexplicable. How can 
one part of lUe urine itstrlf pr(nUice what the nggrcfjatc cannot? 
In order to salivate, it probably requires a measured quantity of 
ibc Niiitiij^nnonf material ynbiblc in nlciihol, and vet tliero cxintit 
an in&ulltcieiit quantity of this sialogeuous matter in the total 
quantity of urine to cause de^ilh. 

Kxperiinented upon in ita turn alone, the extract of suh- 
stanc(« insoluble in alcohol producra nivo»iif, like normal urine; 
also convulsions, which we never obtain with the extract of 
eul»tanc<^« nolublo in alcohol, but which we obtain exceptionally 
with tlie aggregat* of urine. The convulsions are a phenome- 
non of later development; it rwjuirw a larger quitntity of th» 
extract insoluble in alcohol to induce convulsions tlian to bring 
about coutractiou of liii: pupil, Wv observe, too, ia addition. 
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tlimlnution of femperature ; but wc neither obtain coma, diu- 
r«iii», uor eulivation. Thus, we are forced to admit tlmt ttioru 
IB 8 plurality of toxic sub»tiiiic<^ in urine. Tim ti'ndcncy wbicb 
wc bave to regard iDtoxicatiou by mcatis of urine a£ similar to 
that produced by certain alk)iloii)» if not justified. MuHcarine, 
for example, products niyosig and ealivation, but we stx Uu«o 
two phenomena disiioeiati^d when wt- t-xjiirimont wparalely with 
thi' extract of substanccg soluble and with that of otbere iDEolublv 
in alcohol. 

Wo can still say that coma, diuresis, and salivation are not 
proiltu'cd by iiiiiienil Kiibslnnci^M, of which ■ very timnll quantity 
(some salts of potass) pass into the alcoholic washing; that 
the cnnviilsioiiH, my't^is. and fall of ti-inpi.'rni)irc ftn.: not attrib- 
utablc to the mass of organic substances which have been caught 
in the wiwhing with uItoIioI. Coma, which the i»ohjbic KiibMitu(4>« 
in alcohol produce, is never caused by urea. This causes, before 
diMlli. no other phcnomcuou thun ditiro«is; it dwtt not cuu^^e 
diminution of temperature, and does n«t kill, except as we have 
»ieen it in enormous dost-s by prcvcniiug osmo«i«. That is what 
I mean. Aa for replying to other (juestions, aa to tlie part which 
is played by fluch or such a body on thu production of imcli of the 
symptoms oheerved after the injection of extracts, I cannot, 

I do not know what is the subxtaucc which, passing with lh« 
nrea in tlie alcoholic wash, prodnccs coma. 

Diun*!* belongs to normal urine, — to the part of the extract 
Boluhle in alcohol, — as it does to urea, which, experiincnti'd upon 
in a purely isolated form, is certainly diuretic. I therefore tliink 
that it i* urea which is the cause of the dinresiw. 

Urea d"cs not iuercase salivation. Blood, which has a sial- 
Agienous power greater than urine, containn much less urea. I 
do not know what is the substance which produces salivatioo. 
I i-iin only say that wc fini! it in tlie blood, in tlie muscles, and 
in the liver. 

What is it that produces myosis and eonvulaiona? Is it the 
mineral subslanci-s? We arc icmptwl to say that it is. Decol- 
ored arine, however, which has lost little of ita mineral ciub- 
etance no loufrer causes convulsions nor myosis. Experiment- 
ally, ftft«r carbon ixatiun of Uie extract, the diMolved redidoe. 
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which no longer contains anything hut mineral subsiancM, doM 
not produce eoiiTuUious or myoBiB. Mj-obib is never produced; 
bat if we inject more mineral mntt^rtal than the innwt of urine 
contains winch has killed without conrulBions, we may induce 
death, and then it is alwap preceded by convuUiona. 

We might ruise at an objection to thia eicperiment that cai^ 
honiiation has caused to become volatile certain miuenil salts, or 
that it has changed their chemical condition. But carbonization 
is not calcination; beeideci, in experimenting with lixed bases, — 
soda and potaw> — we caa apprcciste the direct eflecta of these 
substances. 

Soda is convulsion-producing. Neutralized by carbonic acid, 
— Ibnt is to sny, under the form of biiarlinnalc of soda in dihilc 
solution, — it induces h^morrliages, by rendering the blood more 
fluid. As Magendie Bnid, and as I established again cxpiTiment- 
ally in 1868, severe convulsions appear with a dose of 1.20 grama 
for ooch kilogram of animal, and death at S.&O gramH. ]tut 
urine contains at the most 8 grams of salts of soda per liter, — 
that is to Bay. 48 ccntigrama for GO cubic confimetcre of urine. 
Urine contains, therefore, scarcely half of the soda capable of 
producing convulsions, and one-fourth of that capable of in* 
ducing death. 

Potass is inflnitely more toxic. Bicarbonate of potass causee 
death, with violent convulsions, in small doses of 5 centigrams 
for each kilogram of animal, and convidsiona come on after a 
dose of 3 ceutigramB, Potass is forty-four times more toxic than 
soda ; but if we find S grama of salts of potaas per liter of urine, 
— that Ib, 12 centigrams for 60 cubic centimotere, — it is not in the 
form of poto-'wium bicarbonate, but as chloride, sulphate, and 
other salts of potasEium, which are less toxic, and whose Aegree 
of toxicity wc shall investigate later on. We can, nevertheless, 
admit that for potass there is & limit as to toxicity. If there is 
an excciis of it in the blood, however little, convulsions and death 
may be the consequence of it. 

When we inject n solution of mineral substanoes, obtained 
Dot by carbonization, but by calcination, we sometimes obaerre 
this paradoxical result: in order to kill, it requires less of these 
■obetances than there is in the quantity of normal urine, the 
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injection of which produces death. That explainB, I think, how 
calcination has transformed into carbonatee a part of the alka- 
line salts; and, as regards the same quantity of soda or of potass, 
the carbonates of these bases are two or three times stronger than 
the chlorides, sulphates, or phosphates. 

Ammonia ia toxic, — less than potass, but more than aoda. 
At 16 centigrams per kilogram, ammonia, regarded as an anhy- 
drous substance, and neutralized in water by means of carbonic 
acid, produces convulsions and then death. But normal urine 
only contains doubtful quantities of ammonia. 

In short, of the mineral matters, potass is the one sabstance 
alone which, makes itself felt in the toxic totality. 

I have finished telling you what I know of the part which 
belongs to each of these substances in the toxicity of urines which 
we suspect. I have said what I know, but not what we ought to 
know. Analysis and the isolation of various toxic principles 
from the urine ought certainly in the future to be carried further. 



LECTURE VT. 
Toxic Principlks in XThikh — thr Part thky Put 

IN PROUUCINQ UkAUIA. 



RMiplKil.itloii or tbe (BTm lo>la aubManctra [ound la normal nrlor- IMuivtle 
■ubvtanoo, wblcb li In rf^nllir urto- U*«rfu1 runiMloa of ur*a- Narcotic muh- 
■Unre- SLHlnMniiouB nulniUinf*, vbOMl urclaii It not kbown iifl*r thl^ lulec- 
tlon ot uormal urlnp. bccauao II ta round to bo matkfil br mora toiio aul>- 
■tanoci. Twu ftuliataiircfl wblcb obiiki vonvuUlona. Or^ahlc coqvuIbLifo 
iiut>Htni]r4-H whciiii- (ilayHloEnKl'^'tl arljoii In hAblluAlJy miiHkf<f1 by lU ajtaui'Ulton 
witb a naroolk lubataiicc. I^ubatanoc whiob coDtraotB Ibr pupil, llvat- 
ri'diii'liiK ■ubMDii«. ii-lliiR ihriiUK)! dlniiulibi'd bi'al turmntion. Mineral 
rooiriilalirr mJtifTiiil: ihiIjmb. Ni<itirnlU)ilion at i(jt ardon by n Bubuluii:* 
vhlcb pr«doof4 nartoali. AnalyilB ot Ibo cauB« of dcatb aflcr doublo 

bviibriKiluiD)'- Cooiparlnon iif lb« eHdIcbI Bympiom* of UDBtnla and of <h« 

[>hira1olai|lral proiiTil-i nt ihi- loilp BiibulBup™ of urinp. C.'.oina ot pon*ul- 
■kona: cauaca o( tbp oomaloac form, con¥ula[Tc or mixed. Drapnica, Uyoala: 
iRipnrfatii-r of Ibia alRn. from a dindnnBdr point of i'14'W, aa n-xnrda ura-iula, 
SallVBllon. Ilrpolbprmln - — Diminution ot tbo urinary arvrpllon «ben urra 
rruacK lu bo turnird or la ri'taliU'd In tb> or«anl>in. Rolniilali'nioni of tbo 
i]ri<H. ArliiltlonnJ totlr *iibBlai]Ci>B of tirioi<, aalta ot aoda. alkaloid*' H«n- 
Ingbam^i crltlclnn of unnnrr loxlollf. 

After liaviog cDnohidpd the pliir'siologica] analyeis of the 
toxic priiicipleg or urine, if we recapitulate Lho imbstaucra which 
we hftvc distursociatcd wc find ttitT<.> are gevea of tht>ni. There 
iH, fint, a diuretic tiiihataDce, — ILvod, of urj^aiiJc nature, ninoc it 
is destroyed by beat It is not fixed by charcoal ; it is soluble in 
alcohol, and wo fitid it iiii.vi^I in the ahnhohe c.nlraH along with 
other eubt-taQc(% which have different propcrtic*. This eiib- 
stance posMsspsi, besides the preceding charnrtcre, the property 
which esperi mentation allows us to attribute to urea. — that of 
augmeutiiig th« quantity of uriiK'. \Vc have tlivi* the right to 
say that this diuretic substance contained in normal urine ie no 
otJicr than una. Trea in thin way, aUlmugh It i* a product of 
dissaaimilatioo. plays a useful role in the eeonomy: it possesses 
the property of forcing the renal barrier; of removing, while 
making its own escape from the organism, both the water in 
which it id Itwlf diwolvod and iithiT toxic matter* which are 
onitcd with it. Without doubt, urea is itself toxic. It is like 
(«0) 
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every other substance, — like water ititwlf, which, wlicn iutrodiiCL-cl 
in suflicient quantity lalo the orgaiuHm, can kill. 

But in what dose ig urea toxic? An t'tioniioua dose? It is 
neccwiary to fett<>r the functionR of t\\e orgnui^ni; to introduce 
into the veins 5.5 prams to 6.3 praniii of urea ])er kilogram of 
the weight of thv aiiiinul. In the exiKriim-nls in which w« have 
killed rabbits by the injection of urea we required from 71.5 to 
Hi grani^ for I'lOO gnmu of blood. There are, therefore, few 
bodies in the organism so feebly toxic aei urea, if we except alhn- 
inin and the wutvr which naturally exlets in the blood. Su^r in 
more toxic; we can, e.\ peri mentally, scarcely introduco more 
than 5 grams per kilogram, or 65 grinn» per liter of blood. Yet, 
in order to kill immediately by intravenous injection of a eucrom: 
liquid, we must introduce almost 10 grams per kilogram of the 
rabbit, or i;i(( grimis per kili>);ram of blood. In piithologicnl 
blood there may be 8 grams of sugar )wr kilogram of blood ; but 
in pathological blood urea ha» been found in (jiiantity at Icaitt 
equal. Among the mineral substiinces the most inofFcDi^ive, even 
bicarhotuite of soda, which we m roadily pnwcribc tlierupeulic- 
ally. cannot be injected in a larger dose than 2.50 grams per 
kilo^rani of animal, '^2 gram.* per kilogrnni nf blood. In order 
to kill 1 kilogram of a rabbit 5 grams of chloride of sodium are 
^ufRcient ; d grams of phocpbati! of sodn ; S) grami< of ^ulphate of 
Boda. Urea has almost the toxicity of the moat inoffensive salts. 

We might say that urea, by inducing renal M-cretion, is 
eliminated quickly, and that this rapid elimination protecti* us 
nguinul \ln toxic inllucnw. The nply to this objittion is fo\ind 
in nephrectomy followed by injection of urea: an experiment 
already performed by Bernard. Tn one of my experiments of 
the intravenous injection of urea in tlio rabbit, the animal was 
dead lifter tht! introduction of fi.Sl grams of uroa per kilogram. 
It had not urinated during the experiment, and at tJie autopgy 
the bladder wax empty. Besides, however uclive the renal cir- 
culation may be, the rapidity with which the quantity of urea 
that we inject is fouhd, ai< having ent*!red into the circulation 
by our method of intravenous injection, is such that the elimi- 
nation ha* not time tn occur, and the physiological properties of 
urea shovr themselves immediately. 
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We have afterward met with in the urine a substance truly 
toxic. It IB narcotic ; it is fixed, of orjiiinic n(itur>>; is not ilxi'd 
by charcoal ; is soluble in alcohol, and in found in the alcoholic 
extract with urea and other substanccfi. Crrtainly it is not urea, 
since in the experiments made with urea we do not see it produce 
narcosis. This narcotic eubstuiicc which the nrine contains I 
cannot name to yon ; a chemical analysis of it ha« not been made. 
Wc can only d(«ignate it by enumerating some of the physica], 
chemical, and physiological characters which we have found 
belonging to it. 

A tliird Bulwfancc ii« siahgenmis; it produces Balivation. If# 
presence in urine could not be suspected from the injeotion of 
normal urine; the total quantity of urine sufficient to kill dom 
not contain this sialogenous aubstanee in sufficient quantity in 
order to produce H» physiolrigicul elTuct. Wc only sec saliva- 
tion appear after the injection of urine deprived of a part of 
ito toxic subgtanc(^s; that is, of tlioiie which lead up to death 
too rapidly without giving time for the sialogenous tiubt<tnncc to 
show it« properties. This subetance i« stable, organic, not fixed 
by clinrconl, soluble in alcohol like the preceding, but it is diiu 
tinct from urea as well as from the narcotic substance. It cer- 
Iftinly comes from the body like ur«a, for we find it in the blood, 
the liver, and the muscles in a greater quantity than in urine, 
but urea is only found in minimum quantity in the cstrActs of 
blood and muscle. We do not yet know its name or its chemical 
nature; wc are .only on the threshold of disTOverire which yet 
remain to be made in the chemical analysis of urine; we have 
only succeeded so far in dividing urine into tscvcral part*, in 
each of which one day we Ahall isolate those bodies of whicli we 
are only able to suspect the presence. 

Wc find in urine two subRtanceg endowed with tlie properly 
of musing convuhians: one ifi fixed, stable, organic, since it is 
destroyed by carbonization, but retained by charcoal ; it i», there- 
fore, not mineral; it is insoluble in alcohol; it might belong 
to the group of coloring substances, from the manner id which 
it behaves ; it is really an alkaloid, since it is insoluble in alcohol 
either in tlie form of a naltor a base. Thi>^ organic matter whicbi 
determinee convulsions is found in less quantity in the urine of ^ 
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ihe day period than is the narcotic mnterial, but it is of \ws 
physiological activity; and if injections of normal urine do 
not often produce convulsions, it is probably because the nar- 
cotic substance kills the animal before the convulsive substance 
hu had tinic U) exbibit ite proporties. In order to produce con- 
TnlsioDS it is necessary to remove first from the urine Uie poison 
vhicJi kill)) rapidly. Of this convulsive Eiibstaticc we also do 
not know the name. Then there is a substance which causes 
contraction of the pupil; fixed, organic, attaching itself to char- 
coal; nonmineral; consequently it is comparable in certain 
respects with tho subi^tauce which induces convulsions. We 
might suppose that it is mixed with it; that is to say, that one 
substance might be endowed with the two properties; we might 
also ask if it is not a coloring substance or an alkaloid. A color- 
ing substance? It is possible. Alkaloid? Probably not, foi 
the same reason that we have gireu when speaking of tlie coD* 
Tulsive substance. It is not probable that it is miied with the 
preceding, for all normal urines contract the pupil, but it is 
very few of them which induce convulsions. It would be neces- 
sary to admit that the substance which convulses the sphincter 
iridis is more energetic than that which brings on general con- 
vulsions. 

Urine produces pupillary contraction in small doses, from 
10 cubic centimeters, and in general it causes death without con- 
vulsion in doses of from 30 to GO cubic centimeters. We ought, 
with convulsive urines, at 60 cubic centimeters to see imme- 
diat<tly happen contraction of the iris, while the phenomenon 
shows itself slowly enough. The separation of these two physio* 
logical eflfecta shows that they belong to two different substances. 
We cannot give, any more than for othor toiic substances, the 
name of that which causes contraction of the pupil. 

We have met with in the urine a substance which reduces 
heat. It lowers the temperature by diminishing heat produc- 
tion, and not only like every cold liquid, which, introduced into 
the orgauisni, subtracts from it a certain number of calories iu 
order to put it into equilibrium with its own temperature, for 
when we inject a cold lii|uid into the circulation, we only pro- 
duce a very slight fall of the temperature of the body; in reality. 



h 



64 



LECTURES ON AUTO-INTOXTCATIOM. 



in this case, wt! stimulate culori float ion exavtl; im in done by the 
exU'mnl application of cold: the orgauiaoi tciide to rcniak«, by 
an ac<;ckration of inli.-niu) (.•oml)ii!<lioii>i, Iho uulnritw which wo 
hare removed from it, and it Ketores really a part of it. After 
the inj«:tion« of unnc, on tht- fimtniry. the aaiuiol is colder, — 
not only as after every injt«tion of cold water, becaunc the or^ 
gauiFm piittt itself into an equilibrium of tcmpcniture with the 
liquid inJMtcd. hut because the organiHrn lnsi« a. part of its beat- 
producing powLT. Each unit of weight of the body forms in a 
giv<!n time fewer calonts than in the normal i^Uite. 

The heat-lowering subetanco is filed, organic. Ammonia 
also pogsraecs the property of n.-ducing tt'iiiperature; but that 
of which we speak fixee it^^lf on ehareoal and ia not, therefor^ 
a mineral. It is insoluble in aleuhol, like the pri'ecding. It may 
he a color fliib»tan<« ; it in certainly not the i>aiiie material a» tliat 
which produces convulsions, for we do not observe any proiKtr- 
fion between (he h\]">thpntiie i-ffect and the mnviiliiive, — no 
more than between these and the pupillary contraction. It is, 
tlierefore, a nubntiince witJi nu individuality of ib< own. 

In shorl, we find in urine another Minnulsive substance, 
fixed, iuorgnnic. It is, brii'tly, potiuw, wluwe toxic and convuU 
live projivrtica we have known for a long time. Nevertlteless, 
we cannot attribute to it alone the couvulnioiis which the in- 
jittionn of urim> produce, for, in order to inject potass in a 
toxic dose, very much larger quantities of urine wo\ild require 
to be injected. If we could get rid of, by nieana of charcoal, 
a convulsive substance which kilU too rapidly, we might see 
convulsions come on and due to potaai*. If, in dealing with thfl 
extract which at one and the same time contains both Oie con- 
vuUive organic substance and jkiIuma, wc destroy, by uieanti of 
heat, the organic matter, convulsions are still produced, but 
there must be, occasionally, a double quantity of urine. Alco* 
hoi, it iit Inie, has removed a part of the potass; sometimes 
however, in order to kill in convulsion.*, it is sulTicicDt to iuject 
the mineral substances taken from a quantity of urine less than 
the normal quantity of urine which produci-s death without con- 
vulsions. This parndoxica! result, which 1 have already uu)n- 
tioncd and attempted the iotvrprctatiou oi iu the laet lecture. 
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might also be eiplaJD^d by the aiitagoniistio nction of certain 
orgnnic Hubftuntt* which correct the conviiUive action of potasa. 

En risitmi, there ara two substances in urine vikick indues 
cont'ulstons,~oae, organic, produciDg a rapid effect, which Icills 
before the vnnvulttioriK cuu«ed by potuss touM have been pro- 
duced; the other, petal's, a salt of which, viz., chloride of pota8- 
aiam, in conviilfivp uid ti^xio nt 18 centigrams for every kilo- 
gram of the animal. This neutralization of one toxic substance 
through admixture with another is setm under many circum- 
stances. Atropine can neutralize tlie phyaiological action of 
pilocarpine. In the injections of normal urine the convulsive 
properties of the ealts of potass are neutralized by their mixture 
with a 8ab«tRncc which produce* narcosis and coma. Thus, urines 
contain the antidotes to certain of their own polHontt. 

When wc destroy the extract of urine by heat, the con- 
vulsive action of the ronidue is, pt-rhnps, weakened hy the vola- 
tilization of a purt of the potass. In every case there is good 
cause for taking into account potasa in tlic toxic phenomena 
consequent upon the retention of substances which ought to be 
eliminated by the urine; for the accumulation of potiifs may 
go on more rapidly than that of other substances coming from 
the OTganiam. If, in consequence of failure in the elimination 
of the substance in urine which reduces caloritication, diaas- 
aimilation of the tissues diminishes, the potaes which continues 
to be introduced into the organism by the food and drink may 
be soon found to he in a predominating proportion, and may 
induce convulsions, which is one o( its properties. Thus, with 
urea, the uriue contains seven toxic 6nhstanoea. To be exact, 
it would ho necessary to say that everything in the urine is toxic, 
— everything contained therein, even water and soda, — but I 
say seven, including therein only the substances which are toxic 
in doses in which normal urine is experimentally Uixic. This 
analysis, long as it may seem, of the toxicity of urines, is only 
an outline, which cheniintry, witliout doubt, will complete, hy 
the aid of improved methods. 

It is euRicient for us, for the moment, to havo demonstrated 
eiperi mentally that urine removes poisons from the body; thai 
the kiduey plays a useful rolo; that it is a good cmuuctory] 
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tjiat ik stipprvMJon would b« fnUlly hurtful to the economy, — 
an old opinion, which is aanctioneil by the name of ctnunctory. 
I» it the vsuv, howrvrr, that »u]ii>r*'Nsiciii of the iiriniiry seoretion 
Is fatally (lanRerous? At first, proof appeare to arise from the 
fact that tlonth invariably follows doiilili' ni'iihrwrtiwiiy. We uny 
that death is, then (in such), the result of an auto- intoxication. 
But the argument is not indisputable. There are many otlier 
modes of death benides nephrectomy. Might it not be that death 
was afterward eanwd by the want of eliinioiitioD of wiitcr, or 
that the reflex paths of the renal plexus, being irritated, produce, 
iu consoqunue "f chiing** in Uii^ elalniration of tln> matter of 
the body, transformation of certain organic compounds, like that 
of urea, into carbonate of ammonia, or that new compounds wore 
formed by reaction, and in an indirect manner? To this, as an 
objection, it ha« bctn replied that after nephrectomy wc neither 
see produced anasarca nor <pflema of the brain; that we do not 
find iu thu organism more carbonate of ammonia; that tlic 
refiexcfl could not of themAetves have done »o, siince we have sup- 
pr(*st'd, in certain cxpcrimontB. the track along which they have 
passed. Whatever tlie ttorth of Ihis argument may be, in order 
to clear away the last |^>oiiit which eejiarates us from certainty, it 
is neceeaary that we should find again in the symptoms of urtcmia 
the physiological churactere proper to tlie toxic matters of the 
urine. Does lh« clinical picture of urifmia xujiply this want? 
U^ema may be present, but it is rare. 

We observe coma and convulsions, — soinetinies one, somC' 
times the other of these symptoms, — probably because the kidney 
does not offer the name rosistauee to all the substouc«« whicli 
pass through it. In interstitial and in parenchymatous nephritis 
it doc8 not always retain the same materials, — suite, extractives, 
etc, ; from these differences in its permeability for such and ituch 
a toxic substance might well re.fult the predoniinaucQ of comaf, 
toBc or of convulsive anemia, or one of a mixed nature. 

DyKpiKva is present in uraimia, with diminution of the range 
of respiratory movements, I may point to myosis as one of the 
constant eharaeti-rs of nrormia. In the evolution of ehoWraic 
phenomena we see in succession the intoxication proper to cholera 
and luwinic iutuxtcatiou. When tiii« luttvr arie** myosis ap- 
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pwirs. All those euffering from the anuria of cholera ha«! the 
pupil contracted. Myostitt has utrcndy burn pointvd out by Rob- 
erts ae one of the signs of anuria. 

Salivation hn» \mm olnxrrvM by A. liobin in urBemia. A 
Bubiinrmal tcmptTHture has been rej^arded an one of the com- 
monest manifextiitionn. What in wuniing in the picture of 
urwmia »o that it may be identical with that which poisoning 
by meana of the toxic priticiphv of urine produces? There i« 
only wanting the abundance of the secretion induced by the 
great elimination of un-a, for it is wrva which is diiirvtic. Urc« 
upon a (ltEea«<d kidney can no longer exercise a beneficent influ- 
ence. B(«i(li«, when urea is no iQiigrr formed in the body, the 
kidney — even when normal — ceases to nhow iti functional activ- 
ity. Id hepatic uraMuia, when the liver no lon^^ fomts ures, 
although tlie kidney remains normal, we often tec Ibe aiunc 
(lymptomv arise as if it had become impermeable. We are thna 
led to this unexpected conclusion, that the tiub^tancc urea, whieh 
baa been (or sucli a long time the ecarccrow of physicians, ia 
especially injurious when it is <l('f!cient. In the onuinvration 
of the toxic subBtancca of urine, I have neglected some, either 
because they are really itciirccly toxic, like the saltn of soda, or 
because they are only found in the urine in very small quantity. 
Such are the urinary alkaloiils by which wc have only recently 
tried to explain the toxic accidents of diseases in general, but 
which, althoujih nnnierous in liotli the normal and pathological 
state, have not until now been proved, from our point of view 
of the toxicity of normal urine. They belong, without doubt, 
to the number of those indeterminate and unknown substanets 
of which I have utti-mpled to give a physiological analysis. M. 
Gabriel Fouchet said in 1880 that they were toxic: ho saw them 
produce, in animals, muscular weakness, 8tu|>or, convulsions, then 
death, with the heart in diastole. But he had operated with the 
cthercttl extract of large ijuantititw of urine, and upon very email 
animals. 

Confining ouTwlve« to the limit of things applicable to 
pathology, if, instead of attending to the frog, we operate upon 
the rabbit, we find that Ibe toxicity of these alkaloids ia titi is 
the doaee in which they are extracted from quantities of urine 
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capable of bearing some comptirison to man. The quantity of 
urine which would be eapable of killing a man does Dot give off 
to the ether Hiiillcietit alkaloid to kill a rabbit. 

I believe that I have not iiegloct^Hl, in thi.t analj'sis of tlie 
toxicity of urince, anything but what was worthy of neglect. 
The alkaloids of the urine are intien^ting from Uic pliysiolugitra) 
point of view of their origin, but Uiey do not seem to have the 
power of explaining by tb«m«elv«w alone the intoxication arising 
from normal urines. 

[In the Journal of Pathology nud BiUteriology, August, 
1899, Dr. W. P. Herrinpham, of St. Hartholomew'a Hospital, 
di8CU)>»c« at eoni^iderablc length the mothodB employed by Bou- 
chard and the deduetione be has drawn from hia experiments. 
Ilerriiigham doc« not cnnsidor thnt the injection of the con- 
»titu«nls of urine separately into the blood 'Vetmeli* of animals 
is a proper method, since this alters the relationship of the 
variouH nubRtancca of the urine that cnntribule to its toxicity. 
Felta and Hitler in 1881 ("De I'urcmie ei peri men tale," Paris, 
1881) showed that tlie urine of man and dogs wa» toxic, but 
that when the urinary constituents were indiridually injected 
they produecd no Mirious symptom. After dt*tniying by burning 
the organic constituents of urine they found that the injection of 
inorganic sallfi was much more toxic than the original fluid and 
they arrived at the same conclusion as Bouchard, vi/..: that the 
principal toxic aubstancea in arine are tlie salts of potaimiuin. 

Ilerringham has repeated many of Bouehard'a experiments 
■nd after giving in dftail Die iiymptomB ho obsi;rvt?d he, 1<hi, is of 
opinion that potassium is the main poison. Bouchard's methods 
of experimentation arc subjected to a lengthened criticism at ll»e 
hand* of Herringham, especially the manner in which this 
French physician reckons up the proportional toxicities of tlie 
inorganic substances in the urine. Tlie absence of chemical 
analysis, too, it is maintained, wcukens the value of his data, 
while no physiological support can be given to tlie opinion that 
the effect of sinull dotK-s of any Kuh&tance is similar to, but only 
weaker than that obtained when the same substance is admin- 
istered in larger quantity. In confirmation of Herrioglmm's 
ooatention allusion is made to the fact that atropine in small 



TOXIC pRiNciPi,iw m xjnnm 



e> 



doses mi(]eni the pube somewhat kIow ; larger qiinntitifs exceed- 
ingly rapid, while very larRe quantities again catu>e it to show 
i>imilar ronilition.* being oboonrt-tl in tlit> aiUnini.^tnitiou of dig- 
italis. Herringham, like prerious experimenlere, alao found that 
jtotiiK^ium. n.-cki>n(><] nit KO,, wu tli<! main toxic body in urine, 
and that altbou;;b the fata) doee of this substance lay between 
0.1400 and O.SIOO gram per kilogram thorc were yet very vide 
variations; ali^o that death came about not by ci^ssatiun of ro»- 
piration. but by ht'urt failutv. Of the salts of potassium it is 
the chloride that is tlie most toxic Hcrringhain »tule» that the 
value of Bouchard's data i* Icwmed by the fact tliat after in- 
cinerating tlio urine the nwiduc wai not analysed, for tlic injec- 
tion of the 8»h solution is found to be sometimes less, sometimes 
more, toxic thim tliv original urine, ncrringham observed, too, 
a new set of symptoms, a series of slow, irregular spasms like 
the otheloid t-piutrntt of hcniiiik-gia, but upou what toxic agent 
thesft depend he cannot say. A number of experiments carried 
out by him wi-iit to prove that excess of pigment in the urine 
such as that caused by the addition of urochrome to it did not 
increase the urinary toxicity; also that tlicre was nothing to 
show that the urine secreted during the day contained narcotizing 
material or that formed during the night contained convulsive 
tubstanci'K, but that both properties were alike present in equal 
proportions iu each urine, llerringham is distrustful of what be 
callK the iiiathcnmtical accuracy of Rouohard'it estimntee of a 
"urotoxy'' or the dose that is fata] to a kilDgram; also of the 
"urotoxic floedicient," the amount of poiHon excreted by each kilo- 
gram per difin, urinary tonicity according to Uerringham boing 
nothing el«c than "an inexact expre^xion of the excretion of 
potash." This is found to vary even with ordinary diet from 27.8 
to 15. 2 urotoxieit per diem, while in disease it may fall ok low as 
8 urotoxies, probably owing to losa of appetite being followed 
by diminished excretion of potash.^ 
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OnwiN OF THB Toxic Sdbstascbs or UmsB- 

OF TnX BlOOI> and TlfiStTES. 



-ToxrciTT 



Tbo btood Lb uaccailaclr Ifm^ricd by m cuTTi-at roDlAlDlnit Utile mftt^Al wWobp, 
uoiuJUK fruui Ills ortnua. U i^ou lie u ally boinit allioluiiud bf Iha *muDPUinw;< 
but bUio4 i"ij:1kt n'viT id r<>nl2^n at aur tlnc"^ In tTtx noruijil atila. mnrv ttiiA 
•D laSeltrelmnL quDntltjr of polnon. Eillnialion ol llii lolklty ot bklkd br 
•xpcrlmanuiluu mid I'skulntluu. Tuili^ltr »( ih» tl-)uut UDCUlnlk. Com- 
paratlT* Inirctlonii at blood into aiiltnaU o( tbr nini' nnil itidrrvnt ■pw^lXL 
EdJmIIods of blood acrum, of dlBt^l1v4 wAt^r. and of arllAclal varum. In- 
rr*»« o( Ibr tmlcit)' ot blood by Ihi dvitriirlton of Klobul«, wblrb dlun- 
(a(i! poloDa. ToiiFllT of nqucoui nod Kkobolii cTlncl* of blood. — -Toileltr 
ot tb* llaiU'a and uicnna; dlfflculcr ot lhl« rcaoarch.^— Toiicllr ot tha 
nlJ^ct ot mrat du* lo Ibp prpurtn'r cat ultic*ral biilta, r\i*:h tui p&t^ta-. *q4 
to orcuilc aub<<aDc«, lurb ai rrratlnlo. lutrBTcnoui InlFrtloot of vilrKcU 
d( BiiMCl*. Aquoou* sttracta ot muaela ptciurr couvulBlikQi. with tbo •Z-'l 
oaptloD of mjTDHla. Thn viUact of muHrto, deprlvfd of tb« iwtAU vblcb It 

oontblba. doo« not product any ac^ldtnl Toxicity of &n oilracl of llTWr. 

TDil«lt]P et blla, Vsrluua viplacslloua olTi-ri'il. Tba loilfllf of blllu7 aslu 
ta If^aa thdn onp would b4vo brtlrYpd; tbvy probably «(-1 only Indirectly la 
d^alroylDB anaiomJcal olcmoDla aod In acltlns ai ILbrrly mlnrrtl or or- 
taule prudu<aa d»rti»d frum cvllular dialiilcKrslloa. Cbotvaiirla |>mb 
ODly an inaliniriraDt loiirtiy. Tbo FolnriiiK DMItrr* niiKht to plaj a ftrt.' 
Imporluit rClB in ibo toxicity of bile, alaco II. «IuD ooco dccolomt. 

■uob lM> toxie. Toiivuy ot biiirubia. 

Wb must now deal with the problem of the origio of the 
toxic Bubstuncw which iiriDt' contninK. Whence docs urine ohtniii 
its toxicity ? We have established the fact that the organism 
forms toxic products, und that the kidney elimitiBtcs them. It 
is now for us to show whether, on the siiJe of the kidney, there 
is anything toxic in the blood and in the tisEuee. A priori, it is 
physiologically iiiadiiii.^iiible that nonunl blood can bo toxic If 
it was, the animal conld not lire. We know that urine may be 
toxic — such a» whi-ii fniind ouUide of Ihe orguniKin — in a rftser- 
voir from which it cannot be reabsorbed in the natural etat«;; 
but blood iteelf cjiunot be, ciri;iilBting, as it d<w9, in vfwtfti* which 
are not opposed to its diffusion into the tiss.uee, If blood is not 
toxic, it IK because normal urine i«, and Is incwaautly romoTing 
toxicity from it. The blood is continually being traversed by 
a current of toxic material. It is true that the poiwo is never 
found in it but in harmless quantities. There is leea toxic matter 
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in the blood than in tlio orgnnB. The annUirainal eloracnUi form 
auWjiiiC(« wliidi. if rctaiiiwl, would ft'ttcr their life; but Uiwc 
BubetaDcee leave them, little b^ little, in order lo penetrate into 
the blood. Tli<; quantity of toxic matter eliniinat'-d by the 
kidneys in twenty-four hours iei, without dnubt> one-half of what 
is nocff^jiry to kill the whole of the body, and the blood has rca]ly 
received that <juantity in twenty-four hours ; but the elimination 
is inccMant, and at every ioEtnot of the day the blood never 
contfiins at one time man: than an infinitely Hiniill fraction of 
poison. ' 

The eAlimation of those fractions may ho mode for uiuIh of 
time; that ia to say, for a complete revolution of the blood, say 
nkont forty-«cvcn eocondo, taking into acox>iint certain slower 
revolutions which take place in certain departments of the vaa- 
ctilar Hy»tcm. A man of 65 kilogramH expclit in twenty-four 
boura 1350 cubic centimeters of urine, which kill I kilogram of 
rabbit with n dowigc of 4^ cubie ccntimctcrx. This man elimi- 
nates, therefore, in twenty-four houra, by his urine, auflicient to 
kill i|J5- =30 kilograroM of living mutler. The whole quantity 
of blood of this man is tS=5 kiiograma. The 5 kilognims of 
blood o( Ihin niiin are thua traversed in Iwt^nly-four hours by 
a quantity of poiiion capable of killing 3D kilograms. 

The niunUer of complete ciix:ulalory revolutions is ]^!.^0 in 
twenty-four hours. In each complete revolution the kidneys 
remove from 5 kilognmis of blood a quantity of poison cupnble 
of killing j^ , and from 1 kilogram of blood jj^^!^ = 
0.003343 kilogram, or 3.243 grams. If, during a complete revo- 
lution, each kilogram of blood discharges a quantity of poison 
capable of destroying 3.843 grams of flnimal subt-tancp. in tho 
wime time this mas* of poison will bo furnished to each kilo- 
gram of blood by tho organism, the ingoing being equal to the 
outgoing. It follows from this that the blood ought to contain 
constantly, at the least, this quantity of poit-on. It ought even 
to contain more, for the blood is, during each cardiac revolution, 
only deprived of a fraction of its quantity of poison by the renal 
emunctory. It is probable that there is in the blood mon; toxic 
material than this minimum portion which penetrates there, and 
which leaves it during the forty-seven seconds of a complete 
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reTolntion, and that there U n reterve of toxic material oirculating 
with th(> blood. Aiialog;y helps to show us thut it is thus as it 
ought to b«, snJ it will eiinble ub to appreciate hypothetically 
the importance of this rmerve. 

A man of 6h kilogninis eliminates in twenty-four hoars, 
by 1350 cubic centimeters of urine, 1300 grams of water and 
24 grama of umn. In n comp1et« circulatory rc%"olution he 
eliminates IS.'iO times less of each substance, — that is, 0.7 grama 
of waiur and 0,01^97 grams of urea. Theae quantities of water 
and of urea are given np by 5 kilograms of blood. One kilogram 
of blood givM, therefore, during one total revolution, five Utiiea 
leas, OP 0.14 gram of water and 0.002592 gram of urea. Hut this 
kilogram of blood only gives up these quantities of maturial from 
its liquid part, — from ita plasma, — whioJi constitutes one-half of 
the mass of blood; and the 500 grams of plasma in 1 kilogram 
of blood contain only 4JJ0 grains of water and O.lfi gram of 
urea. The calculation made, the blood loses, during a rtim- 
pKrtir revotutiiii), ■ig',, part I if water frrim it^ pliutnia and g'g 
piirt of urea from its plasma, which proves, as I established in 
1872, that urea is eliminated by the kidney ftfty-two times 
quicker than the water {^H* ^ 62). 

If the rapidity of the elimination of the blood-poison was 
<qual to that of urea, 1 kilogram of blood would contain sixty* 
two times the quantity of poison which this kilogram of blood 
eliminates in a complete revolution; and as this quantity elimi- 
nated is capable of killing 3.243 grams of living matter, 1 kilo- 
gram of blood ought to contain guflicicnt poison to kill 3.^3 X 
62 = 201 grams of living matter, which represents a minimum 
of toxicity. 

If, on the contrary, the rapidi^ of the elimination of the 
poison was equal to that of tlie water, tlie quantity of toxic 
matter inclosed in 1 kilogram of blood ought to be 3214 times 
tliG quantity eliminated by this kilogram of blood during h 
complete revolution. One kilogram of blood would, therefore, 
be capable of killing 3.243 X 3214 ^ 10,423 grams of living 
tiwtne. This result jb not prepoeterons ; this maximum of tox- 
icity would not be incompatible witli life. With such a toxicity 
of ita blood the animal would poison itself, if 1 kilogram of 
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blood was (JistributeJ to 10 kilo^me of ite body ; but, iii reality, 
1 kiiogriim of bldod is distributed to la kilogram.* of the organ- 
ism. It is, moreover, extremely probable ttiat tlie real tojtioity 
of the blood is k'W!, and that it is coinpriswl between theae two 
extremes. 

Th<«c hypotlit'tical calculations only show us tlic extreme 
limits of the possible toxicity of the blood. We can, fortunately, 
approach the question from tho c.xjwri mental siiJ(\ The injec- 
tion of the blood of an animal into the reins of another animal 
can produce death without tlie death being attributable to em- 
bolism and witliout the aiiftmentation of tlie mass of blood being 
incriminated. The injection of 25 cubic cratimetcrs of blood 
per kilogram of animal i» invariably fatal. What proves that 
death in such is the result of an iutosication is that tlie fatal 
do!*iO varios nwonling to the part of the vaacular apparatus from 
which this blood has been witlidrawu. If, instead of drawing it 
from tho general v<'iiou« system, we n>move it from tlie portal 
rein, 14 cubie eenlimelei^ are suHicient to cause death, instead 
of as, — Ihi* blood Iwing charged willi putrid and biliary poiaons 
taken from the intestine, and not baving them as yet removed 
from it by the liver. But a kilogram of animal contain* ijjs = 
77 grams of blood. After the injection of S5 grama of blood, this 
kilogram would rontAin 10^ grtimi', and then the animal dies. 
We may therefore say that 102 grams of blood are sufficient to 
kill 1 kilogram of animal. In other words, 1 kilogram of venous 
blood retains, in the normal state, sufficient poison to kill 9804 
grsnu of living matter. 

These conclusions would be strictly exact if the blood in- 
jected came from an animal of the same species as that into 
which we make the injection. Hut, in my experiments, it is tlie 
blood of th« dog which has b<^cn injected into the rabbit. I 
have reasons for believing that the blood is more toxic for an 
animal of another xpeoi^Mt thnu for nn animal of the same species. 
In experimental studies bearing upon transfusion, we have prop- 
erly said that the blood of one *peciw is poisonous to another, 
but we have not made the estimation of the degree of thin toxicity, 
and we have always gone away from this point with a false view 
that tlie blood of an animal is not toxic for on animal of the 
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name species. While the blood of the dog kills a rabbit at the 
dose of 25 cubic c^'ntiinctcr;' pi>r kilngriiiii, I liiive kiinwu Ihe 
blood of the dog injoctcd into anotlier dog to the extent of 30 
cubic centimotcfs only prodiioos a fleeting indispOElHoD, while 
ID the rabbit, in order to cause death, it is necessary to inject 12G 
cubic centimelers of bloo<l of rubbit. Thin amount la consid- 
erable. It is true that it was a queetion of the injection of arte- 
rial blood. Dealli supervened by conrulsionx, with moderate 
papillary contraction. The urine contained only tracer of albu- 
mia, — ^Done of blood, none of hi^moglobin. There were do bioin- 
orrha^ into any organ, except from embolic foci, — nunicrooa 
eoough, but very small, — of pidtnonary apoplexy, to which death ' 
could not be attributed, the respiratory rhytlim not having been 
modified before the final connilsion, which was very short. In 
this experiment the animal died when each kilogram of it« body 
was irrigated by 77 -}- 12G = 303 grama of blood. From this 
we infer by calculation that 1 kilogrum of rabbits' blood i» 
capable of killing 492C grams of rabbit, — in round numbera, 8 
kilograms. And wc slill furllier draw the inffreni*, if you widb 
to refer to calculations just recently made, that by tlie kidneys 
the poisons of the blood should be eliminated twice more quickly 
than the water, but twenty-six timee slower than urea. This 
remark is not without sonic interest, It shows that if the kidney 
cannot he got to eliminate urea, it may succeed in expelling 
blood-poisons, and that, in the case of auto-inloxicat.ion, Uie 
withdrawal of large (juantilies of iieruni, or merely of water, 
might not be without some utility. One last conclusion to draw 
from the PYpcrinicnt Ik that, in order that death may he pro- 
duced by auto-intoxication, it is sufficient that the amount of 
the poisons of the blood should become two and one-half times 
groiiter than Ihe normal quantity. 

I give you the diilcreiit »tepg by which I have enlercil into 
tJiio «tuiiy of the toxicity of blood, — the hypothesis, calculation, 
and experiment. T have no dilTicuIty in recognizing that more 
recent experiments have obliged me to admit Uiat blood has a 
toxicity still less than that which seems should be inferrtxl from 
the preceding experiment. In blood, the plasma alone may be 
toxic. 'Vhe living cells retain within thcmseh'cs the iccrt or 
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hurtful flubNtancra of wliicti IWy arc c<>nipo!ti><]. In order that 
t)u«e poi&ooa may act, it is abaolutcly neceHuiry that they should 
be in Aolulion; it is nvct^siiSiTy that tUcy xhoiilil Oialyxo from the 
blood into the tiaeues ; it ia necessary that they should be in the 
li<juid part, — nnnliving.^in the plnsmn. There has, therefore, 
been good cause for experimenting upon the toxicity of the 
blood-struin. I have citrnet«d from ten rabbit:', by arterial 
bleeding. GOO grams of blood. The clot, after having been in 
an ioebojt for twi'iity-four honrx, has fiiriiishi.-(l to mo '■!i>0 gnimH 
of a limpid serum, scarcely tioged. This serum has been filtered 
and thtn iujoilt'd into the veins of a rabbit. The animal died, 
after having received 1?G cubic ceutimetere of serum per kilo- 
gram. Death wa» pritfd<'d by a distinct, but uot puuetiform, 
contraction of the pupil, — by exorbitism, by dilatation of the 
HupcHiciul vein*!, und, in the hwl mom<-nt«, by the loss of ocular 
refleiea, by convulsions, anil by a frothy, oanguineoiig discharge 
from the no«tril». The hiugi«, voluminous but pale, were dotted 
with patches of pulmonary apoplexy. There were no hiemor- 
rhag(« at any other point in the body. The urine contained 
neither blood nor albumin. The heart continued to beat for a 
long lime after death. 

The HLTiim con^titiiteA about onc-hnlf of the mSM of blood. 
1 have injected, in this experiment, the poison dissolved from 
S50 grama of blood. Tlio animal had already in its resaeJs, 
before the injection, 77 grama of blood. When it diet!, it*i tiMnes 
had at their disposal, per kilogram of its weight, the poisoD of 
327 grama of blood ; from this I am obliged to conclude that 1 
kilogram of blood is capable of killing about 3 kilograms of 
linial. 

Was death, in tliis experiment, due to toxicity of the blood 
'•lOOeP t would nut dare to say so. I am obliged to take some 
ttgBJzanee of the apoplectic patch in the lung and of the san- 
guiDoient oozing from the nostrils, which suggest the idea of 
plethoric hsmorrhages, and which raise tlie (luestioii whether 
the enormous increase in the mass of blood has not been the 
cause of death. Remember, however, that the animal died, 
after having received into its veins 1125 cubic centimeters of 
aenuD, like the animal in tiie preceding experiment, after har- 
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iDf received ISC cubic centimetera of defibrinated blood. Re- 
member, too, ihat (ligtilli.'d wator cnuws ilpftlb when we intro- 
duce inlo the vessels more than 122 cubic centimeters of It. 
From this coinpariEon you will be able to conclude that blood ia 
IcM toxic than )<iir v^^ler. It is only apparently so, and, at the 
same time, a iih-j i il' lu(igiiaj,'f. Water is nut tojcic, properly 
speaking, and a liquid which kills ia a larger dose than wat«l 
may be toxic. Wnlcr docs not kill by it* uhcmical composition,' 
by toxicity; nor does it kill any more by its mechanical action, 
— by plolhora; it kills by its pliysieal action, by (weliing out 
the globules and dissolving out the haemoglobin. If you wiah 
to kuow to what point it is requisite to increase th(i mn«e of 
blood in order that death may follow, or what it the limit at 
which plethora bctniniis fatal, it is necessary, as 1 have done, to 
inject into the veins water, to which a Rait very glightly toxic 
has been added, and in Euch proportion that in tliis solution the 
globules of the blood are not deformed, — a solution of aea-aalt, 
7 part« in 1000, — an arlillcial scrum. Yet. with such a liquid, 
deatli comes in the rabbit only when we have injected for each 
kilogram 396 cubic ceutinietcrs of the solution, or when we have 
multiplied the mass of the blood tiix time». In sueJt it » really 
with plethora that we have to deal ; death is the reeult of a 
mechanical effect, for during life the veins are wet-n to be ex- 
tremely distended, injection becomes difficult and laborious, and 
tlie piston of the syringe i* constantly driven baek by tlic excc«« 
of the intravenous tension. All the liquid injected remains in 
the circulatory apparatua, for the urinary secretion h not in- 
creased ; we do not find liquid either in the stomach, intcstinee, 
or serous cavilieit, and there is uo cedema in any part, but we 
detect a focus of pulmonary apoplexy. I'here has not been any 
physical action, for the blood-globules are neither deformod nor 
decolored ; tbcrc has not been any chemical or toxic action, for 
we bare only injected 2.772 grams of eodium chloride, and to 
kill a kilogram of rabbit we require ri.31 grams of this salt. 
If in order to kill by plethora we muHt inercaM- the mass of 
blood six times, — I have not even tripled it in my injections of 
serum or of blood, — ^I add that in Uiwc experiments death can- 
not be explained by a physical action, as when there is a question 
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of dietilled water, I have introduced into the veins a liquid 
which i» the natitrnl medium ot the glohnlpB, in which they 
neither become swollen nor retracted. I come therefore to my 
fir»t conclusion, — death is apparently only explained by intoxi- 
cation; but. notwithstaDdinKr I maintain a reserve, for it is not 
jyiiHoning which could have provoked |iulmoniiry apoplexy ; aoine- 
thing must have been added to tlio intoxication. 

To avoid this iwmething, wc would reipiire to inject the 
poison of the serum in a state of greater concentration, — the 
removal of tlic water, the removal, too, of albumtnoidii, which, 
I suppose, cannot be the toxic substances, at least, when we 
inject blood from one animal into another of the same specit-«. 
That is what 1 have done; I have coag\ilated the albumin and 
concentrated by freezing the liquid got by washing the coagu- 
litin. In ordi-r to produce death, I have been Dhliged to inject 
the extract from more than 400 grams of serum representing 
800 grams of blocwl ; yet it wa« simply the extract from the 
serum of horse injected into the rabbit. In this experiment, 
1000 of blood would kill 1350 of living matter. Calculation has 
forced ua to admit that a kilogram of blood would be capable 
of killing at least SOI grams, and at the maximum 10,423 
grams of living matter — experimentation has narrowed these 
extreme limit«. It shows us that a kilogram of blood could 
destroy at the least 12i0 granie, and at the greatest 3000 grams 
of living matter. The true index, as yet undetermined, is be- 
tween these two extremes. Besides the pla.iiiia, blood contains 
globules. Do these globules increase the toxicity of the blood? 
Eitperimentally, no; yet these globules contain tnxic materials, 
■ud even in large quantity ; but they are materiaL; belonging to 
the constitution of the globules, and these are living. Blood is 
only s tissue of mobile cells, which haw, like every cell, a frame- 
work. What enters into the composition of tliis framework is 
inofTcnsivc for the cell so long as it is Jiving; but each cell con- 
tains potass, which it keeps combined with otiier siibslancr'S, 
mineral or organic. Tliis potass cannot injure living cells except 
when liberated by the destruction of other cells ; in these con- 
ditions potass pHK^e* into the liquids, and its toxicity may then 
be ahowD. If we destroy the globules by boiling or by ctiarriog 
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and inject the aqueous solution of this into Ihn blood of ao 
aotmal, wc bring ulioiit convulgione and de^ith. 

Alcohol removes water from the cells, cxtjactivc matten, 
fat, cholcfltcrin, and the Mtlte of potass. With the alcoholic 
eiiracts of blood we induce inuBcular wtHikneM, convulsions, and 
Tcrj' rapidly Halivution, as I pointt-d out apropos of a toxic Rnb- 
stance in urine. It is from the blood that the ki(ln<>y geta tiiia 
substance which C8nst« salivation. With the alcoholic extract of 
blood narcosis is observed only under almornitil circ»ni(;tanc«!. 
I hare seen it produced in one case with the blood of a uncmic 
patient who was not eliminating toxic dubstann*, but with nor- 
mal blood we do not induce narcoeU. Info the alcoholic extracts 
of blood there paas nitrogenouii bofli<^, both ba«ic and neutral; 
I cannot say to which of them the phyeiolofpcal phenomena of 
which I speak are due. I consider that the living globules are 
harmless, but that they furnish toxic matter when they arc 
d(*tniyi'd. T can only incriminate the potaw liberated by this 
destruction. 1 cannot always accuse the alkaloid!* found, in 
normal bloo<l, by Oaulicr and mysdf, for they are found in a 
still smaller quantity than that which urines contain, and we 
have seen that they represent only a nitnimuiu part of the toxicity 
of urine. 

Bn risunif. blood contains, as we know, a reserve quantity 
of poii<on; a small quantity of this poiiioD ia inci«Kautly diini- 
nated by the kidneys ; it receives from the tissues an equal meas- 
ure of it; it contains, tlierofnre, in tlic normal state, always a 
certain quantity. If elimination is prevented and the supply 
of it continues, oecumulation of toxic material produces intoxi- 
cation. Wc know what the quantity of toxic matter is that is 
introduced into the blood and eliminated hy the kidney in a 
circulatory revolution, and we also know what quantity of living 
matter might be kilWl by this amount of toxic mati-rial ; we can, 
then, fix tlie time necessary for 1 kilogram of blood to kill I 
kilogram of animal. Tliis period is two daj-s and four hoars; 
that is a theoretical a'l'crage. In reality, the time necessary is 
longer, bccHiiKC in uncmia there are produced functional derange- 
ments of the intestinal tube which prevent it absorbing the 
poisons which it contains, were it only the potass of alimentary 




cnigin; moreover, the formation of the poisons of disassimila- 
tion is pn/vcntcd bv intoxication itecif; vomiting, rtiill. The 
poisons only act when (iiwntvcd in the plasma; the cells are 
not toxic while they remain alivci The materialii constiliitiug 
these anatomical dements are retained therein by the force of 
tPntFion which rcpido? in every living cell; but in case of death 
or rapid disintegration of the cell, freedom is giien to all the 
eubstancce which wcr- part of its contititution, — potas*. creatin, 
leocin, and other nitrogenous siibstanceB, The proteid matters 
wotild themselvcB be incriminated if it is tnie that they onn, by 
undergoing certain modifications, pasn into the condition of 
Bohibic ferments; the experiments of Alex. Schmidt would tend 
to make thin a snppo»ition. In every ease, in spttc of the work 
of the school of Dorpat. I do not believe that the intoxication 
produced hy hlood can he attributed to dissolved hjcmogtobin. 
The result of the sudden or rapid destruction of blood-corpuscles 
is the production of such phenomenn m mUHciilur debility, snli- 
vation. convulsions, and death, but never narcosis, unleso when 
we operate wilh the blood of a person who is uremic or is suf- 
fering from choleraic anuria. Of thoee effects, some are due to 
the mineral condtitiients; from tJie potau, notably the couvulwivo 
phenomena arise; of the organic substances there is one which 
in pre»i'nt in the alroholic extract of blood and urine, liver and 
muscle, and to which salivation ia attributed. 

After having studied the toxicity of the blood, it would be 
desirable to get to know the toxicity of the tissues. But thi« is 
a still more delicate rwMrch ; we cannot inject tliem as they are 
into animals; we can only inject their extniits, and these ex* 
tracU, tlie.ie products of the disintegration of tissues, are toxic. 
The lo.xicity of the extract of flesli has been known for long 
time. Thin may hv of some utility from an alimentary point of 
Tiew; to a certainty it is toxic. If it docs not poisun, that is 
because it hnx been introduced only in small quantity into the 
organism, and that it is being constantly eliminated ; besidee, in 
every aliment there are toxic substances, and every aliment would 
become a poison if renal elimination was not the safeguard of 
the body. It is said that what is toxic in the extract of meat 
besides the mineial ealts^ potass, are organic Hubstuncce, such 
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aa creatinin, which in meat is in the form of creatio. The stimn- 
]ating effects after muscular depression are attributable to it. 

With the aqueous extract of muscle, which contains mineral 
and organic substances, we produce neither salivation nor nar- 
coBis, but convulsions, and, exceptionally, contraction of the 
pupil. In these phenomena of intoxication there is no place for 
the action of alkaloids; the alcoholic extract of muscle causes 
salivation. An alcoholic extract of liver causes an excessive 
salivation; the extract from 117 grams of liver determines death 
in the rabbit. When we know the toxicity of an extract, if we 
suppress the potass which it contains, we deprive it of its power 
of producing convulsions. For this purpose it is sufficient to 
precipitate it in the state of tartrate of potass. After this opera- 
tion the extract of 316 grams of muscle, which caused convulBions 
and death, produces no accident whatever. Besides potass, there 
exist in the extracts of the tissues such bodies as tyrosin, leucin, 
butyric and acetic acids; they play their part in those phenom- 
ena of intoxication, during life, comparable to those which 
supervene after the absorption of the poisons of putrefaction. 

Here is a remark of Qautier: "By the side of aerobic life 
there is anaerobic life, thanks to which the cell is able to live 
for some time without oxygen. The anatomical elemcDts are 
etill engaged in the phenomena of oxidation, but at this time 
tbey are taking oxygen into the tissue itself. If we weigh the 
respired oxygen, that mixed with the fluids drunk and in com- 
bination with the food, and on the other side the oxygen fixed 
in the carbonic acid exhaled by the lungs, the skin, contained 
in the dejections and combined in the excreta, we find absolute 
equality on both sides. But the free oxygon has not been sufli- 
cient; the respired oxygen does not explain the surplus of water 
and carbonic acid; the oxidations, therefore, have been made 
with the oxygen of the combinations; one-third of life is sup- 
ported by oxidation without free oxygen." Nutrition is thus, 
on one side at least, comparable to fermentation when air is 
excluded. 

Let us return to the liver and to its particular emunctory 
function. Bile plays, without doubt, a part in digestion, but it 
18 a constituent of the excreta, and it updergoee, in part, ab- 
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Borption. Does the part absorbed produce intosication ? Schiff 
bas told UB that we can find biie in the blood juet come from 
the iDtestine, but not in the general circulation. He haa ad- 
mitted that the bile is seized again b; the liver, then secreted 
anew, and again retaken without cessation. If this perpetual 
circle is true, the liver would, therefore, act as a protector to 
the general circulation, aa regards bile and other poisons. That 
is possible, but not emphatically demonstrated. In every case 
the contrary is true in pathological conditions; bile may im- 
pregnate the blood and tissues. Even in the normal state, in the 
dog, bile passes into the whole of the circulation ; in thb animal 
jaundice is physiological. 

To return to man, may bile itself cause in him intoxication? 
For a long time we have suspected the toxicity of bile. Deidier, 
in the last century, made intravenous injections of bile from 
those who died of the plague. In our own century, at different 
times, there have been undertaken experiments to clear up this 
<]ue8tion. Bouisson concluded that filtered bile is inoffensive; 
that, unfiltered, it kills. It can bring shout, like all viscid 
liquids, — like pure glycerin, — pulmonary embolisms. Von 
Diuch, Frerichs, and Bamberger have injected large doses of it, 
and have only rarely induced death. Vulpian has injected up 
to 250 grams of it into a dog during several days, — 96 grama 
in one day alone. He has omitted to mention the weight of 
the dog. Supposing it to weigh 10 kilograms, the toxicity of the 
bile would be 9 cubic centimeters per kilogram of the animal, — 
tiiat is to say, five or six times stronger than that of urine. That 
is little when we think of the fatal consequences which are 
attributed to bile. I have established that the bile of oxen, 
mixed in twice its volume of water and injected into the veina 
of a rabbit, produces death in the dose of 4 to 6 cubic centi- 
metera of pure bile for each kilogram of animal. I have recog- 
nized, besides, that bile decolored by carbon loses two-thirds of 
its toxicity. 

Of the toxicity of bile, numerous explanations have been 
offered. The biliary salts have been declared toxic in almost 
infinitesimal quantities; they have been found in such small 
(Quantity in the blood of thoBc who have died from severe jaun- 

• 
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dice and from poisoning by phosphorus. Injuctiona of tauro- 
cholut« and glvcocJiolalo of soda, nrndv by von Dundi, Huppi-rt, 
anil Kuhne, have produood scam^ly any effect wbateyer. And 
jt't the rosulU obtained by Lcydi-n upon the dop and fnjg have 
little in ngroejnent with each otlicr. Oonnirn'nfly with M. 
Taprc-t, I have dctcnnined that the biliary i»Its in an aqu<.-ou« 
•olution of i per cent, kill 1 kilogram of rabbit; the cholate 
of eoda, in the doee of 54 centigrams; and choleate of eoda, iu 
tlie doAe of -IS ceatigranis. 

We might incriminate cholestcrin, but we have only been 
■bic to iuihico cJioltTtoni-mia (?\piTiinenlaHy, by proct«aeii too 
defective to enable us to draw from them any ooncluBion. Thfl 
absurd qiiniititi(^« of cholo^lorin which have bocn introduced into 
tlie blood have only been done fhrou};h the medium of soap and 
wuUt, or of potiiiw, which would kill of theinselvea. At any rate, 
among old people, the atheromatous ab?ce»4-e which we find 
uridely open iu the aorta contain sometiniett several gramm of 
choleetertQ without there being any poisoning from them. The 
coloring Hubi<tances ought to be euBpectcd by us a* toxic agents, 
since bile, once decolored, ie much Ima toiic. Kqually with M. 
Taprct, I have shown that bilirubin kills in Uie dowj of 3 centi- 
grams per kilogram. 

As for thejjiliary «alt», they do not kill by direct intoitca- 
tion alone. We can see under the microscope the harm which 
they do. They dis.«(ilve and briTak up tlie blood -globules, and 
also other cells, — striated muscular fibers and the celts of the 
liver. Tliey therefore caiwc anatomical lesions, and intoxication 
arises from the setting free of toxic eubelanccs which enter into 
the composition of tlic cellular elemcnta. This iutoxicatioa dc- 
Telopa but slowly. 

Pi-ople iutoxicatiid by bile are, therefore, in the condition 
of aniniab into whom we have injected aqueous or alcoholic 
extracts of the ti««ucs. Among patients, so long a« there is 
functional activity of the kidney, all goes on well ; but if not, 
th«n they die intoxicated by Uie potass and by otlier products of 
cellular destruction. But it » not a primary intoxication; it is 
secondary, and i* caui^cd by the niineral or organic products, and 
from th« breaking up of the aualomical elements. 
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Among jaundiced people, we indeed observe a rapid dimi- 
nution of the weight of the body. In acute yellow atrophy of 
the liver, it seems that the muscles diminish in size. Besides, 
if the kidney functionates well in jaundiced people, their nrine 
is very toxic, but not in the same manner as normal urine. This 
.does not determine conTuIeions; jaundiced urine is convulsive, 
and not narcotic. In small doeee, even absolutely decolored, it 
remains toxic; but it does not owe this property to the con- 
vulsive material of normal urine, since this remains fixed in the 
charcoal. The convulsive property comes to it probably from the 
potass, for bile produces nothing similar to it. Thus, jaundiced 
urines owe their toxicity chiefly to the waste products of cellular 
disintegration, and especially to the mineral products. We are 
now beginning to foresee what intoxication may be in the 
economy. 
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ORiom OF THE Toxic Substances op TTbise — ToiroiTT of 

TUB FlC1I8 and of TUB C0NTENT8 OF THB lUTESTlSB 

(Bile and thk Products of PtiTBBVAcriOM). 

ToUdtr of 111* gui4a. It I* dn* to Ut« dlau^mUaUDD «r dtstruiUon o( mjU. 

FroducU ol dlMulmllntlon Iurn<-4 iBls UlK InlHtlB* hf U>« IlTOT. Toilt 

pe*(r ot blla coiDpareil -vltti that or urln*. Dutcts «( ktwirpllcin or tvtrn- 
Uon ol bl1*v Ho* tti* oritanlam ftofeU iUalt k*1>*I thu loilcltx «( WIb. 
fiMlpiution ot ■ rirt ot xbt Mliu'ii fl>-Rimu in Ui» Inlntlog sad mcUawr- 
pboBpi bsTlai tor tbctr Db]«C tbo iniolubllltr ot olbrr «1>!iDrnti: toilcltr Ot 
JaundliMtd urlno: dliuloutluo of tbu loilc povcr ot ttvadlrcd urlna brousbl 

•bout b]i ditolorlD*. rutrpfocllOB In tb« Intmtio* uuivd lif nUcrobei 

ulilcb Bra foDDd normtllr tbtrulo, RAI* of tbo bydnKbloDi add ot (tin 

gaitrlc lulto whlcli ncultilUna Ihr arttrtlT ot tbm< laienilifii. An- pulrid 

■ubiUnnva tuilc! Oploloa ot Hallar. BiperlBK'DU ot Oupard, panum. 
BrTfaaaB, Billroth. Kocb'i argumvat. 

If animal juices are scarcely toxic, although thej cooUin 
moro p»iiu>n tliiin tli<! quantity givni up to tho onitinctorics, thc^ 
celh inclose poisonous eubstancee which they retain becatice these 
•ttbstancce arc part of their constitution, an<l which, freed by 
the death of the cells, cause the fluids to become toxic. 

These toxic eubstaitcos are orgoniuHl and mineral. Potass 
occupies the first rank among them ; in the normal state it ia 
a CODstitucnt of the nnatomicnl elcmoutit, but not of the fluid)-. 
In the economy of the liying animal a measured tjuanttty of toxic 
aubrtaace exists in a eUite of combination in tho cellular elvracnta, 
and it is only by an abnormal modiQcation of these elemeots that 
we MO their poieoug come into the fluids. The fluid* contain 
notably only the exact quantity of potase which they carry to the 
timuL's or to the emunctoric^f; the potass, therefore, ia only on 
its transit in these tluidH. 

The mineral and organic poisons are, therefore, in general, 
poisons of disassimilation; but in the organs whose disassimi- 
lalion produces poisons tliore ore those which liberate a part of 
the material of which tliey are composed immediately into par- 
ticular canals, which conduct it to the exterior; e.g., the glands 
of the sliin, the liver. 
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Bile escapes direct absorption by the blood, hnt not nil ron- 
tart with it, since at tbr surfucc of the intestine it is in contact 
with the mesenteric c»pillanef); only the Hvpr in alill there to 
tciw it anru' nn<] to throw it out again into the inteetine. 

Would bile be danperoua to tlit* hlood? Assuredly; its tox- 
icity is 1»8 thun is believed, but it is still considerable. 

In an experiment of V'ulpiaii we wee that 10 grams of bile 
per kilogram of animal eoDHtitute a poisonous dose. We even 
see it kill with 4, 5, or fl grams one kilogram of animal. Bile 
is therefore, at least five times (occasionally ten times) more 
toxic than urine. The ktuhII «i/* of the gjill-bladdcr and the 
small quantity of bile which we find in it postmortem would lead 
lis to believe Dint Uii« secretion i« of little importance. We 
clian;;e that opinion when we kmow the quantity of bile secreted 
in twiiity-fovir hoiin*. According to Bcuunitf, wc may value at 
about I ki!o}jiam the quantity of bile produced in twenty-four 
hours in man. From obtiervution in ciueii of biliary fistuW, 
Banke found a mean of 14 ^rams of bile per kilojiram of living 
weight for twenty-four hours. Von.Wittich has obtained from 
such in a woman, in twenty-four hours, Tiifi cubic centimeters; 
and in a womau equally suffering from fistula of the gall-bladder, 
with eompli^tfi obliteration of the ^al!-duct, I have aeen the daily 
quantity of the bile reach 81)0 grams. Thus, if, in equal time, 
the urine eliminates half of that which would kill a man, bile 
eliminates thrice the qiinnlity. The total quantity of bile b six 
times more toxic than the totality of urine. 



COUI-AltlSON IlETWEBN TllK TOXIOITT OF BILE AND 
THAT OF DBIKK. 

A man of from M to TO kiloj^rnnii dlmmittrji In fwpnt,v-foUT Iioiir* 
1300 rubic VFiitiuivlcrB of uriiiu on un avprngi-. or nliuiit £0 Krauis of 
Iirln* pet kilogram. Thin urino ran kill an anlmnl of 1 kllajjram aftur 
a doM of 45 cubic (wiitinictFrii. Man, fur euch kilogtuin of his budy- 
w«ighl, elimfnatri. themtota, in twetitj-toiir houra, by hl» nrin», auf- 
Octeiit to kill ^' - U-l grHiit* of living mutler. A man of 37 
kfl<i|[rajnii i^llininnitp* In twnntv-foiir lionr* lifi^ cvihip rFntiinctrn of 
bil«i that is. 13.15 pubii! ppnliinctcrn pvx kilugrum. Tliii bile ran kill 
an anbnal ot t kUogram at Iha doM of 6 cubic caatlinstan. Uan, lor 
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haan, bj bile, ndficwkt ta kill ~^^96M graoi of Urng matUr- 
Tron whkt prMvdM we n«y oosdniSe (t) tk&t 1 kilo^mn o( liring 
■■iUr Mh ■nB*' ^ * *"U« Matte»Un ol Wb *>d by « coUe 
(HiUaMlcn o( oriM. Ml* fa afae Um» aMrv l«fa Uhn mritif: It) that. 
tk« 4«urti^ of UU w«r«4«d is twcHly-tow ^Mn b^ I kOofrui i>f 
RBM bciag capthle of killuv SOM fraau o( Uviag pwtt«r. whDt the 
qnaiititjr of arise M«rel«d hy 1 kitagr&B of maa id tvrBty-Ioiir boim 
i» c*p«hlc o( kilUng omIjt M4 grmaa of liriiif MaXt«r, fke l»*ie nrifriiy 
«f a« hepatie armMM b •Lr limci frMtar IJkM Ifcf fMte offirUy »/ fta 

ratnJ •wrrfi'Mt.' *~~^<L If sl| tbc bflc whkk tit* Iitpt Mrretra p*«od 

dirtetlj into the blood, maa woulil b« |mh*omiI by hk own bil» ia (l^t 
honn and ftItj-ST« ntinutoa. It all the arine tliat tba IddiMfi Mcrcled 
pMB«d direct If into the blood, man would be poiioMd bjr hia own uriae 
In two days, hU houn. and tbtrty-two mlsiit**. 

Wo M>o thr dsn^rr vliirli results eithn- from any impedt- 
nwot placed in the way of the elunin&tion of bil« or from it» 
ftb«>rp1ioa. Fortiinatcly, more than one-half is eliminated io 
tn-entf-four houra by the digeiitive canal ; llio valcr of the fatce* 
repT«M>nt8 the water of 400 grams of bilo. Bosides, the other h»\t 
of the bile is not absorbed, for if it was eliminated by the urine 
thf.- toxicity of urine would be much more considprable We 
would be obligwl to admit that the urine of twt-nty-four hours 
was capible of killing the whole individual, or eren twice the 
individual; but experiment ho* »hown ub that uniio ha« not 
this toxicity. 

What becomeji, then, of thi!< half of the bile whidi is not 
thrown out by the digestive canal? Does the liver destroy it? 
Do the tiiiaura change it? Thcw two bypotlieses ore possible, 
but not demonstrated. 

What is demonstrated ia that in Oie Intestine n portion of 
tite bile ceas^ to be absorbable. The coloring matter and the 
biliary salts are nietaniorphosed, — precipitated or rendered insol- 
uble. Vet, in eeriain morbid conditions, bile may be absorbed 
in the liver iHeAt, at the mar^n of the hepatic cells. In tlieiw 
caMB, if the kidnvys remain permeable, it bots^mes a menace to 
Intoxication ; if they have ceased to be so, poisoning ia the 
rault If the kidney has rtmaiucd ponneable, and no g«neral 
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Rccidpiiti« have arisen, the urine becomea toxic, — not to tlie indi- 
vidual h)ni»clf, but to tlie wiiinals upon which wc experiment. 
CVrlain jaundiced urines are toxic at tlie ratfi of 13 cubic ccnti- 
netcnt ppr kilogrnrn; tbcve urinos owe, without ilonbt, a great 
part of their toxicity to thi> preaonce of coloring riintli'r«, ninoe, 
onee d«?.olorcil, tb^-y may be injected in double or triple the 
quantity; but the destruction of the blood-globules and hepatic 
ct'IIn, the produdu of incrcnBcd di^nxtiimilntinn, which tlie rapid 
diminution in weight among jaundiced people bears witness to, 
and especially tho pototw, contributo to rendering jaundiced 
iirinea very toxic- 

INTRAVSNOnS INJECTION OP A IIIOHLT JAVHMCBD DRIKB. 

Mnrch 1 1. IKRS. Into a mbbit weighing 1000 grariiB we inji^tel 
S2 txibir. FMitimftrm oi n very pronounced jaundimd nrinc, coming 
fruin n pnlu-nt in Uit< .Soint l^ndr; Ward (HO[iital L«TibciU!&re), who 
was pacing flOO gruim of it in I went r four hours. After tho sijth 
ciibk' o«[ilim«ti^r, n{;itfltion. At lh« ninlli cubic centimi'ti-r. pupil in 
grrat pnrt ponlnictrd- At the fifteenth cubic crntimntcr. pupil pin-point: 
•]Muni8i liiirrled tb* pi rat inn. At llie tw(>ntii>th cubic ccnlinietj>r, 
■ere«ms; spoama. At the twenty -ipciind cubic centimeter, dcHth, — th* 
heart still bMting. Tlie animal r«cvlved IS eubte cenUmrtert per kilo- 
fnm. 

INJBCnOK OF TRB UKB URIirB IfBOOLORED, IN NKARLT 
TWPUl (JtTAWTITI. 

We completely decolored, by means of nnimal charcoal, a portion 
of the mine which BCTTpd for the prere<lin(r experiment. We injecleJ 
into the rcios of the cnr of a rnbbit weighing IBSO grams 60 cubic 
ci'nlimclerH of tlili urino. The injection v/<it drivvn in prclty rapidly. 
At the twenty-«evcnlh chImc centimeter, slight tonic ahaktns, — strongor 
at thi> forty^nrat cubic centimvter. Al the forty* eighth cubic centi- 
meter, npiuins,— not craving even at the llftjeth cubic contiroetcr. At 
thii moment tunic convuUiiin^, with opisthulonun, KcHpimtiun. whir.<h 
had become rapid after the twcnly-llfth cubic ccntimrter. Mopped; hut 
the ■ninUit returned to life. At no moment hud the pupil been con- 
tincted. The rabbit had received SO ruhic eftitlmrtm per kllnvram. 
On the 12th of Mnrch the rabbit had diurrba's and much albumin in it« 
nrlae. On th« 14th of March It was quite w«U. 
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LETTtTRES ON AUTfUNTOXICATION. 



INTRAVENOUS INJECTION OP JACNDICED tJBINlL 

March U, IBRA. Fort;-Rve cubic cdntjinctrrii iit urine ftom the 
Mme pKticnt whose urine h^ scrvtsl fur thr precriling i>iperimeiitA were 
injected Into ■ r&bMt weighing I4li0 gruni. RpitiRiii cnininenc<>d after 
18 cubic ccMitimeten. At 20 cubic ccnlimeten the pupil bi-(i;ki] to con- 
tract. At 42 cubic c«ntimet«r* it was piinr'tiform, SjiAdins tiegan asd 
death cBioc after ii cuUe oontimetem, or SI tmbic centinutert ptr kUo- 



IKJBOTION OF NEARLY noUBLB QOANTITT OF SAMB 
DBCOLOUED UQINB. 

Into a rabbit weighing 1300 gtsmii wc injected TO cubic esntj- 
inetcn ol tli« prvecdiiig urine, det'olured by itiesnH of cliarcoal. Spann 
camv on after (SH cubic centimetera. The piipil wnii not conLrartod. 
Death came after the eevcntieth cubic centimeter. Thai was Si CUAfc 
oenHvietrr* per kiUioram, 

li bile ia toxic directly and indirectly, the inteetine is 
already, no far m bile is conoerued, a source of iatoxication, 
feeble it may be, but still really so. From it tliere pass onward 
into the blood, in addition, other niat<>rial)i which arc cliininat«<] 
by the urine, — mineral bsIU {e.g., potaae) introduced by the 
lood, and other toxic subxtancos of alimentary origin. Never- 
theless this is only a minimum portion of the poisona whidi tlie 
blood may derive from th« intOHtinal canal. 

There ia a third Hoiirce of iutoxio^tinn for the blood; it it 
putrefaction: not only that which arises from the imperfect 
metumorphoaia of digeeited matter, but tliat which the preaence 
of micro-organiems in the intestinal tube incessantly maintains. 
In the dig<«live canal thi.> oonditiona moat favorable for the 
elaboration of poisons are realized. Therein are found nitrog- 
enous substancCB, ulrf^ady peptonized; and peptone are, as yoa 
know, eicellent culture-media for microbes. 'I'hey ore in asso- 
ciation with a notuMi' (juniitily of water in a tube at a con.itant 
temperature of 37 defaces, 'i'he digestive canal is constantly 
open exteriorly. Bosid(«, the food.i taken carry in with them 
putrefactive agents ; respiration allows of the deposition of du»t 
in the pharynx, whli'h, with oach movement of deglutition, ia 
cau^t by the saliva, along with the micro-organiuiiB whidi it 
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conoeala. The conditions favorable for the raaintpnftDce of putre- 
faction are so numerous that we a&k whether digestion can ever 
go on normally. Fortunatfly, the orginiism secretes >n the 
Etomach, on the introduction of food, a juice which b opposed 
to ferrneTitjilicm. Kx[M'rinKTitiilly. we know that I.IO grami* of 
anhydrous liydrochloric acid per liter prevents all fermentation; 
hut the gastric juice coDtains more, Wc find therein, per liter, 
up to 3,30 grams, and even 5 grams, of hydrocliloric acid, esti- 
mated as the fuming acid of commerce. 

Bat infectious agents have not been destroyed by tl)e gastric 
juiec in the utomach; they have only hccu neiitruliwd; they 
have only passed into a stale of latent vitality. The action of 
orgnniKod ferments Tecomiiiencra whc^ the foods have passed 
through the pylorus. The acid of the gastric juice finds ititelf 
at this moment ncutraliwd by the alkalice of the inti«ttui', whose 
tfontenta, if not alkaline or neutral, are in every ease only feebly 
acid by a commencement of acetic fermentation. 

We have reganled the bile as capable of prolonging tlie 
arrest of fermentations; but bile is capable of undergoing fer- 
mentation it*elf, or pvitrefying. It can, therefore, only feebly 
oppose fermentation in the small intestine. At any rale, it can 
have no influence ujx>n tboite which are actively carried on in 
the large intestine. 

Thus do we find the omall intestine, on the one hand, and 
the large intestine particularly, on the other, capable of passing 
product!* of putrefaction into the blood. Bnt, arc the putrid 
substances toxic? Ilaller believes they are not. Qaspard, in 
1R22, established tl>e fact that putrid cubstnncee are toxic, and 
that they are actually more so ttian substances arising from 
(liMiwimilation. TTo tnji-eled into the veins of animals liijuid 
arising from putrefaction of blood or of meat. Ue induced 
fuintn(«ti, diarrha>a, and vomitings ; hypertemia of niueouM mein- 
brauee; then death; and at the autopsy ecchymoses of the 
digwtive eatinl were seen; also of the cellular tissues, — those 
of the muscles and of the heart; swelling of the spleen and the 
mesenteric gland*; congestion of the lungs, — phenomena all of 
which were verified by those who have since repeated Gaspard's 
mpcrimeuls. 
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I.ECTUHBS ON A\ 



NTOXICATION. 



Ma^ndic hits. ttaAlMi intoxication by gnses from Q\e basins 
of vater-doeets, — he had previous knowledge of the moibid in- 
fluence of putrid cmsuations. 

The expcrimenta of (laapard have been regarded as correct 
by Psuum, Berginaiin, and Billroth. It yet r^muini; to be known 
whether the facts observed by (laapard arose from intoxication 
or infection. So far a£ he is concerned, he could not distin^isb 
putrefaction from infection, not having any knowWge of infec- 
tious ngents, lie injected into the blood of animals the products 
of the life of inferior orgAnisims and at the wtniv tinii- these 
organisms themselvefl. At one and the same time, therefore, he 
caused intoxication and infection. 

Panum tried to solve this difficulty. By boiling at 100° C. 
he destroyed the organisms themitelvc* before injecting the prod- 
ucta of putrefaction, and he, too, observed the same phenomena. 

Koch has, bo>id(«, furnished another argument. If it is a 
question of intoxication, the etleets produeetl ought to he imine- 
diste and proportional to the quantity of putrid matter injected. 
If it is one of infection a period of ineiihatton is necessary, 
and the quantity ought not to seriously influence the accidentB 
which follow. Kxperiment, however, aIiowi* that in those caeca 
the accidents happen immediately after Uie injection of the 
putrid matcriiil. If wc inject fimall tjuantiti«t of it, we liar« 
accidents less grave than from large quantities. 

Thus, the abn-nce of inenbation and the proportional ratio 
of accidents to the quantity of poison decide the question of 
their nature; they are truly of the order of intoxications. It 
remains, now. to isolate the toxic substances produced by Ibe 
lower orgauienu. 



LECTTJBE TX. 

Oeioin of thb Toxic Substance of Fbine— Toxioitt of 
THE Products of Potrkpactiok and of the Fjsces. 

Tdxifllr at Ibe produi-la o( putrrt*cllao In (Davrfil, Th« accMcnli vhlFli tbrr 
dcUrmlna IkIode to Ibv order ot lataxlotlona. Alt>Ript to laoJatn iha 

v«rlom iiruilufU ot jmlrn (nation. Psnum. HePiiun. The •ppiinc o( Brm- 

mann anil Schmlcilcbi'ri. Multlpllcltr ot th« alknlolila dI put r« taction. 

ICulKtr and Himnumti'lo, Sniml. A. OaullDr. Brouarael. anil Boulmr' 

Varlibllltjr ot Che producla ot pulretactloo. acMritlDK <o (rmperilore. Dlm- 
Iniillon of tbfl lailcltjr at piilild auhotani'iu oNlnt to flllratlua tbrauib cbar- 

coal- Bnumeralioa of tho toiLe lubatanctB vblrb putreractlon nusf« in 

rl'ro.^-aoMIc *fi^, hutrric, ralrrlo. avlpburlc^ ammonia, teuc^ln. lyroilp. 

ifldol, akjLtoln crcio], pbenol, by4ri>oiuboni. etc. All tbo4e bodle* cilBt alH 

tn (he piilrrlsTllDna lBduc->d In Ibe Interior ot lb* dlKdnIlve i^anHl. Tb«T 

couirlliuiD (0 rcnilcrlng the tscea tnifi. DcmopairailoD of ISo loilcltf •! 

ta^r* Sticb. Mr redi-arche* upon the alkalolda ot twroa; ihalr ddIU* 
plli^lty and tbelr cbeniiral chametura, [utraTcnoua laJoRllona ot lite eilraota 
Of tiecr*. AqUTOUt and nlcohollc rttrart. Kilrnci of tvcva d"prlv«d at tbolr 

nilni'rat aulmUiucea. RMiim^ ot the aouma ot iai[cl(|r. Rukula'a eiperl- 

ineDlB on Inioallnal obatruotlon. Hoppr-Sxrlnr and llorter. 



It is proved that putrefaction gi\-eB birth to poiBona whose 
cITpct* ore revcak-d in the putrid fever of Ga'<partl, Wc hav« 
wondered if death, in the cases which he observed, was really 
the r(«ult of iuloxicution. It is not explained by embolism, for 
we find neither the clinical cliaracter nor the Iraioiis of Ruch. 
Was it, then, a quoation of iufectiou? Putrefaction, including, 
as it does, iofectiouH a^entA and their producti), we introduced 
all at once when w« make injections of putrid subetanccfl. The 
results obtained are rapflble of being attributed to infeetioun 
accidents just as miicb as to toxic plieiionicna. The disease may 
be explained by multiplication in the blood of micro-organiDina 
acting in accordance with one of the five methods which are 
proper to them. To this objection the experiment ft Paimin 
replies, for he only injected putrid matter after baring healed 
it tn ion degrees; and lie, also, observed the same phenomena 
as Gasp ard. 

(91) 
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LEcruasa on auto intoxication. 



Hillcr intro(lucc<l into Itic blood filtered putrid matter no 
longer wutainiBg any formed oorpiucle visible under th« micro- 
icope; lie obserrcd tbe eame phtmomona. Besides, 1 bare re- 
called to you tbe tbeoretioal argument of £oob, — if it wag a 
question of infection, a period of incubation would be necessary 
in order that pathogenic organiHrna migbt bare time to multiply 
in the circTiSfltion. The microbes whicb are the most rai)id in 
tbcir development rvquirv twenty minuta in order that one 
of them can give birth to two ofben- Bct>ideit, one microbe 
alone being quite sufBcit-nt theoretically to bring about infections 
disease, a mo^it minute quantity is ^ufbciont to produce the mo«t 
eerere accidents. We know that the physiological effects ai«, in 
these CA^i'!', proportional to the mass of toxic matter introduced 
into the organism. 

The toxicity of tlic products of putrefaction, taken g«ncr- 
ally, being onfe established, we ought to try to isolate each one 
of them. Panum, in 1856, madi' the Brut attempt at isotntion. 
He evaporated to drynnw putrid matter; exhaustCH], by alcohol, 
the dry residue; evaporated, by boiling, the alcohol from the 
alcoholic solution, and had thus two ejctmcls, — the alcolioHc 
extract and the residue, insoluble in alcohol, which would be 
the aqueous extract, Ri'dli^ilviug in watvr the two <>xtract«, he 
studied comparatively the effects which each one might produce 
upon tbe tiring organism. He csl«bli«hcd thus the fact that 
the nlcohotic extract ia very feebly toxic; it represented one- 
fifth of the tot&\ toxicity. The subHlanci^^ inMolublu in alcohol 
represent, consequently, the four-fifths of that toxicity. 

Ten years later Ucinmcr showed tliat putrid poison is in- 
.soluble in alcohol. 

In 1868 Berjfmann and Schmiedeberi' made ri«parebi>« upon 
the chemical character of the sulisiiiiii-eft which cause putrid 
material to be toxic. They obtained a crystallizable body, com- 
parable chemically lo vi-gi.-(ahle alkaloid*, combining with acids 
to form crystaliiaablc salts, and producing the same physiolog- 
ical effects as the injection of piilrid matter. They have, there- 
fore, considered it proper to ascribe to this body a role in the 
production of toxic accident*. Thin trpsine, as tlicy called it, 
has been incriminated, since then, by sai^eons, as the cause of 
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certain roniplicatioDs of wounda (pjiemia, etc.). But already 
thfl cipcri mentors of whom 1 have Eipoken bad reco^ized, by 
the side of this eepsiue, other bodies having a diffcn-nt toxicity. 

Id ISC!) Zulzei and Sonnenatein had Rivaled out the pree- 
taet of HlkiiloitlM in the products of putri' fact ion, huving chemical 
reactions comparable to those of atropine, having tlie property 
of diluting the pupil and of accelerating the heart, — alkaloids 
which also exitit (as 1 showed in 1862) in the eittracts of the 
urine of patients attacked with typhoid fever. 

In 1871 Selmi again exteneivety resumed the »tudy of Uic 
question of the very numerous alkaloids of putrefaction, as well 
a# Oikutier in 1872, Brouanlel uud Bnutiny in 186tl, devoting 
their tirae to the study of the alkaloids of the cadaver. 

The result of all tlieee researches is llmt nunioroue alkaloid), 
varioualy toxic, are developed in the course of the putrefaction 
of organiiied substances. A putrid mass, taken en bloc, has a 
very variable toxicity. Its toxicity increases more and more 
in proportion as putrefaction advanci-s. After the first products 
of the transformation of organized matter are destroyed, tbe 
toxicity, which has been at k'ugth increasing in it-, afterward 
dimini^hcK, and hecnmes annihilated at the end of a certain 
time. Putrefaction hy heat develops a more intense toxicity; by 
cold, it is not only elower, but modified also in its intensity, na 
the following experiment proves. 

As ccrtniu toxic organic substances lose a piirt of their toi* 
icily after having been filtered through charcoal, I have caused 
putrid substances to he filtered. These lose a large part of UieJr 
toxicity by this means. 

INTRAVENOUS INJECTION O? AN AQUEODS BXTBAOT OF 
HrSCtB PCTBEPIBD IN THE COLD. 



April SO, ISflC W» macnratiid, in lh« cold, AOO jnam* of miucle In 
nnO gTMiatt of wal^ for twi-atj'-fuur bourH. Wc prveerd it; we obtnincd 
602 cubic (vntLmptera of a diitinctljr colored liquid, and flltcrcd it, 
Wc injpi>tcd into a labbit weighing IRr>0 grnms 60 eubic Mntiini't^rs of 
tlii» liquid, or 87 cullfc rfntlmrttTt pfr kilogram. Wc otwcircd a nmdiuiu 
inyokiii nnd great dcprcsaion. Tlie liquid wu not suUicivnt to allow 
of B Inrjjor injei'tiuD. 
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LECTURES ON AtTTO-IKTOXICATION. 



IKTIUrgNOUS INJECTION OF AN AQDEODS EXTRACT OF 
UUSOLB PUTRBFIGD BY HRAT. 

Mb^ 0, tSns. I. W«i nwrnraUd ISOO gnmn of muscle In 130O 
gnuiu of wilier, in a stuvp, for two daja. The liquid, alrongly voIotkI 
red, wan Hlt.rrtd. Into a rabliit weighing iViO grnmii wr InjrHcil 40 
cubic (vntimcUtB of thji liquid. Doith ■upcrvcned, with dyApmon and 
con V III H [cum, but wilb tittle mfoaU, after a doM of iSJtS ouMc €c«U- 
meter* per klltigram. 

8. W« dcccilorpd, by mtrnnB u( charcoal, a cerlain quantity of thi* 
Mune liquid. Into a labbit of 148(1 Kram* wo injected 100 cubic cmll- 
mrtvn. Death BUpcrvcDcd, with lUcht convulsions and myoua. The 
animal received fflM cubic OinUmvtert per kilogram. 

The pupillary contraction which the iDJection of iiormKl 
urine cbub(« is aleo produci?d tiy iho injection of putrid mate- 
riftl, even though it haa been filtered Uirough charcoal. Tlio 
toxicity of these suhatanceB is, therefore, due to another sub- 
stancG Umn that whii^b i>xists in noniin! urine, since this, filti-rod 
throngh charcoal, loses its power of causing contraction of the 
pnpil. 

These researches are still only on the aurfaoe, so to eipcak. 
Wc have, at longth, seen putrid intoxication in its entirety; we 
have ftfterwari] studied certain isolated parts of it. The alka- 
loids have been studied with some care; but the toxicity of 
putrefactive prnducttt is flue to other causes than alkaloids. 
There is yet another series of toxic substances which putrefac- 
tion caufos. 

The acids, — acetic, butyric, valeric, sulphuric, — ammonia 
and the ammonia coinpoundti, leucin, leuceJne, tyroein, iadol, 
skatol, cresol, phenol, and the hydrocarbons are all toxic. All 
may and do contribute, in their i>art, to Uii> toxicity of putrid 
Rul>slancc«, taken en bloc 

All that has just been said of putrefaction in vitro it appli- 
cable to putrefaction in the digestive tract, for the digestive canal 
ia a veritable putrefactive opparatiia. Moisture, heat, and the 
germs coming from the atmosphere concur in producing putrfr- 
faction as soon m the hydrochloric acid or the bile has diaap- 
pearcd or become changed in its nature. The alimentary residues 
which have not bccu digested and the pcptoucs not yet absorbed 
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are transformed, without any ftltcrntion, into infectious ftgcnts. 
Till ^in-ti cully, in the second and, particularly, In the third parts 
of the iotetitine, tlicre ought to owur the samo jiliriii>m'Min, and 
the same bodiee ehould develop which chemiatry has revealed 
in cipeririinntal putrcfadion. In fact, wo find in fa-cal matlfr 
the alkaloids of putrefaction (as 1 have ahown, in 1882). They 
may develop there even under tho influence of a ferment which 
ia not organized, — trypsin. Since 1881 Tanret has aeen that 
ether and soda cnrry into the peptones some substances havini; 
the charactera of alkaloids, and which, in spite of certain anal- 
ogies in chemical reaction, differ already from peptones by their 
fohibilily in i-tlier. In 1883 Briegcr detnonctrated that alkuloidH 
are developed during the act of peptonization. Fiecal matter 
contains also esorotine, whose pnscnce and toxicity Marcet has 
drawn attention to. Strong as was the presumption in favor of 
the toxicity of ficcal eubittances, it was yet necc«eary to demon- 
atrate it briefly. 

In 1853 Stitch showed that faical matter is toxic, but not to 
the individual who hns produced it; bocauwc this experimenter 
introduced into the intestine of one animal the fiecal matter of 
another. In reality, fiwal matter m toxic, in a general way, to 
living cells. If we seek for those elements to which the toxicity 
of fwcnl matter i* due, wc ha>*e only the embarrassment of choice. 
1 will insist upon the alkaloids whose existence I demonstrated 
iu September, 188S. I made extracts by means of chloroform 
and by ether, after having rendered fiecal matter alkaline. 

I arrived at this conclusion, that fa?cal matter contains 
various aikaloidal substances, some soluble in ether and insol- 
nble in chloroform, others insoluble in ether and soluble in 
chloroform. All have the eharactere of alkaloida, bohaving like 
them under the iodo-iodurated re«j;cut, double iodide of mercury 
and pot«ft«iium, phospbomolybdate of soda, tungstato of ttodn, and 
tannin. I have isolated them in notable qtiantitiee, but insuf- 
ficient to produce intoxication. I believe, therefore, that putrc- 
factioa plays a part in the toxicity of fffcal substances, hut I«w 
than 18 supposed. I have practiced intravcuous injection with 
the extracts of f»cal matter. 



96 LECTURES ON AUTO-INTOXICATION. 

The aqueous «>;trnrt is toxic. Tt produces dcpmsioa anil 
diarrhcea, — phenomena the precureora of death. But it is chiefly 
the alcoholic exinict which i« wiergdionlly toxic in Bmull dose*. 
I have seen the alcoholic eitract from 17 gramH of fwcal matter 
kill, having induct.')] Buvcn.- couTuli-ioiiif. Now, man fonrn*. iu 
twenly-four hours, 400 grama of fsecal matter. We can ei.-pk 
for that suVtjiin'C to whose priwcuce is due this toxicity of the 
faeces. The extract of frecal matter, when it h deprived of H» 
mineral Hubt-tnoctv, ^u\is of potusK, and ammonia, when it has 
been reduced to drjTiesH, taken up agiiin with uhttolutc alcohol, 
treated by an alcoholic solution of tartaric acid, filtered, neu- 
tralized by sodium carbonate, evaporated, tulicn up again by 
alcohol, dried anew, and taken up by water, only kills in d<we« 
iDGnitvly larger. It is no longer the extract from 33 grams of 
fscal matter that we must inject to induce toxic and fatal acci* 
imii, but the extract of S9S grams. 

INTRA VKNOPS INJECTION OP EXTBACT OF FJBCAL SIATTKR AND 0? 
TUB SAUK KITILACT DEPRIVED Of HINBKAL KUIISTANCES. 

April 2Sth. Wo collected on April 23d BOO cubic ccutiin«l«T« of 
1ttvn\ matter, which w« rxhniiiitcd with 1 liter o( nbitiilute nluohol. Th« 
klcohol wu flitcrcd and dialiUpd. The r4wi'lui> wai tjikcn up hy 2ZS 
cubic ci^iitimctvr* *f »h«<itiile alcohol. Wo Rftnrwnril rtivi.Ipil the llqtilJ 
into two porti, — one of 150 cubic ci?nlinii-'tcr», iepr««enliti|i 41X) giam* 
of tuxaX niattcr; th« other, iG ciibli? reatlnieteri, rcpriwieatifig SCO 
ipvinii of fovnl mutter, (a) The nccond part (200 gnmii) wu dittillad 
and taken up by uuter. Alter miration we obtained 90 ruble cenli- 
meters of liquid, of whioh 1 cubic centimeter raprMent«d S.22 {[riuns of 
fiscal mutter. Into a, rubbit of IS50 ^ania we injected 33 cubic centi- 
meten of this lii|uid. At thia momnnt conviiUioiu, death, T)iuL in. IT. 8 
cublo ccotimetcre per luloKinm, or the cttrvet of 39.5 grama of litcnl 
mattrr. f^&JTLo first part (400 (;ram») wa» distilled and taken up by 
ali»olut« alcohol. We prrripitaled the potaai and amnKiniii. by tartaric 
acid. Wc alao neutralized, after filtration by soilium blear buiiiite, Al- 
UtmI, 4Taporatnd, and toolt up bf abcolutc alcohoL Again we flltftDd, 
evaporated, and tuoic up by distilled water,, and llie.D Altered. We ol>* 
tatned .m cubic cpntimetom of liquid, of which I cubic eontlmctor rcpr*- 
Mated 13.4 grnnia of fmcal matter. lutv a rabbit of 1340 grama we in' 
Jtoted, bj an intrav«noii« channel, 3S cubic centinietera. No phenomena 
,wrte obncrvubli'. The r»bt>it TOceivcd 400 gtunit uf ficcMl matter, OI tbo 

•nmcf of sas grama of /wcoJ motier ptr leUognim. 
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We may, therefore, consider the folloffiog as contributing 
to the toxicity of the tueec*: on thi> one hami, [KitikiA and ain- 
mooiB chiefly; on the other, Bomelhing which is soluble in ak-o- 
hol, and which is ncithiT i>o(a«« nor aintnonia; Uien bile; and, 
lafit, the residues of putrefaction. 

To Biiui u)>: the «'|uwuii extract of putrid matter i« yery 
tosic, that of f»cal matter is aliphtly bo; the alcoholic extract 
of putrid mutter ia not very toxic> that of ficcnl matter i» 
decidedly bo, 

[In the preceding para^rnphs Bouchard BhowB that it \s 
particularly the alcoholic extract of f»ces that is energetically 
toxic. Phj-ificianB are familiar with the fact that in palients 
who are the suhjecta of intestinal obstruction there are shock 
and s ecrics of symptoms over and above those which neither 
the vascular condition of the wall of the bowel nor the blocking 
of the atimcntiiry canal adequately explain!^. The prostration 
and collapse, which are usually very great, are rinich ninrc prob- 
ably ttie reeult of absorplion and therefore Hgns of auto-intoxi- 
cation. With the viev of determining, if pott^ible, what the 
substances are that produce the symptoms in intestinal obstruc- 
tion Kuktila (Ari'Uiv fUr klin. Chirurgie, vol. Ixiii, p. 773) 
undertook a scries of experiments. Two classes of poisons are 
known to cxint in the alimentary canal: 1. Those arising in 
email quantities during normal digestion: e.g.. (a} such prod- 
Ticla of carbonic acid fermentation aa acetic, lactic, and butyric 
scida; (b) those from the putrefaction of albumins as NU», 
CO,, R,S, leuciu, phenol, etc. 2. Cliemical giuhstances formed 
in stagnant or fermenting ficcal matter, it.ff.. pyridin, toxalbu- 
mius, or ptomaine*. Of thesie latter, Kukula attaches most im- 
portance to such of the diamins as tetramethylene and penta- 
methylcnc diannuK, etiiylene diamine, cholln and neurin. By 
the term diamins we mean bodies "in which two amin (NH,) 
groupn are united to a diutomio alcnlio! rudical of the olcfinc 
series of hydrocarbons." In health the peristaltic movementa 
«f the bowel are iirimii)t('d hy the productc of the fir*l group 
when they are present in small amount. Should these be in 
exccM they cause jmHtro-etiteritiji, whercn* BHlphuri-tli'd hydro^n. 
auimooia, and phenol are really toxic, It ia the piwlutts of the 

I 
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second group, however, that principally cause outn^intosicntiOD. 
Kiikiilft iiijfctwl ^iiliciitanwiwly toxins obtained from filtrates 
of intestinal contents info 39 animals, in inoBt of wlioni no re- 
liction owurrol. Of 9 of tlio atiimaU in whom he produced arti- 
ficial intcetinal obetruction, only 1 died, and of 5 animals in 
wlmiii ho produced utrangiihited hernia, 1 only died. The in- 
tefitinal contents of the animals operated upon were not specially 
toxic. Ill 12 dogs he flltenipttH] to produce nrttlioially intf^tjoal 
obstruction, an<l succeeded in 7. Of tlicse. 4 died in a few days 
with well-marked i^ymptomn of intestinal obRtrudion, tlic \(^ioa 
being conRrmed by postmortem examination. The other aui- 
mnU were killed bcfoR- pr^enting any characteristic symptoms. 
In the urine of all the animals Kukula found phenol and iu- 
di»in; he noticed that thcsi.' stikManircs incmiscd progressively 
in the urine until the day of death or in the dogs that recovered 
until the fnndion of tho intestine was restored. Taking the 
intestinal contenta of the obstruction caaeg he found that these, 
whcthiT thoy were injwtcd pure or as fillrato, caused poiKOniog. 
Like Bouchard, Kukula observed that the Hubatancea abstracted 
from taxtx by alcohol were powerfully toxic and wcr- wpetially 
so whou adminiiitercd by intraperitoneal injection than eub- 
cutuBcously. To pen ta methylene diumin, sulphuretted hydrogen 
and incthylmcrcaptan is attributed the principal riilc id causing 
eymptoms: symptoms which in a general way recalled those that 
are ob#;crvcd in man in intestinal olmlruclinu and which are 
probably due to absorption of septic matter through the intestinal 
wall whoue epithelial lining must brcomu altered in tim grave 
afTection. In intestinal auto-inloxication there is abaorption 
probably of more than one substouco, gaseous or solid in eolu- 
tion.] 

If we claag toxic products together, we place in the first 
line mint^ral substances,— chiefly potass, — alimentary products, 
or those fumislicd by di»i»(tmilation; id Uic second lino Uie 
productn of intestinal putrefaction, among which ammonia occu- 
pies an elevated position ; id the third line tlui organic producta 
of disasaimilation, and therein is included a amnll quantity of 
bile, which may be reabsorbed by the iutcstiuat mucoue mem- 
brane; 



PBODUCrS OF PUTREFACTION AND F^CES. 



39 



Tlitiit we recogniEO nil the iifliir4M« nf the toxic mnterialH of 
the pfonomy. — the tiseit^. eocreting orfrans. food*, putrvftidions. 

The toxic finidiK'tA tuiniiig from Iht^e four teatn of origin, 
introduced into the blood, give to it that ellght degree of tox- 
inty which we hnve hwn able to <«tiniate. The blood itnpoROfl 
this toxicity upon the products of secretion, and especially upon 
the renal cmlln^^rtry. After having demoni>t rated that Uie urine 
is toxic, I showed that it cannot be oUierwiw. Tbe blood is 
not, to any extent, habitually toxic, because urine i» otrongly 
bo; if this were no longer toxic the blood would become toxic, 
since pou>oD» arc nlurti-s being introduced intxi it, proceeding 
from diHa^iniUatioQ, from foods, tbe products of intestinal 
putrefaction, and the produdit of ^cretion. 

We never observe accidents Uie outcome of intoxication with 
normal kidney*; if the kidney* are diHenxi.'d the individual dies. 
To all caiies of death arising from suppression of the renal func- 
tion w« apply the term uniniiti. But what wc already know 
cnahlix \\» to foresee that a complexity of phenomena ia bidden 
under ibis nama 

[Rouchard'a main contention in this chapter, while indi- 
cating the sources of certain inttvtlnal toxins, is tliiit it is through 
the eliminating poneni of the emunctorieit tluit aiito-intoxication 
is prevented. To this safeguard wo might odd the influence of 
chemical changes determined by proccKtat of oxidation and de- 
oxidation, hydration and dehydration, that are normally occur- 
ring within the orgniiiitm. Tito oxidative prwcwcs that are 
constantly taking place at the normal temperature of the human 
body are not known much beyond the fact that the red blood- 
corpuscles are continually parting witli oxygi^n to the vartoua 
tiseues. While oxidation is tJicreforc a vital act depending upon 
a splitting in the oxygen molecules leading to a separation of 
two atoms of active oxygen, which poeseesea the characters of 
the naMH^iit gas. Combustion procesaes occur, on tbe other 
band, in the liver whereby tbe complex molecules derived from 
food products absorbed froin the intc*tin« are convcried into 
substances of a simpler chemical composition and 1cm harmful 
chartM'tcr. It was H op pe- Sevier's opinion that the oxygen is ia 
these proccaBcs set f roe by nascent hjdrogen formed in tbe oours« 
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of pertain deoonipositionB. while Herler suggeete ftat the iron 
in nndeo-pmteidii rmiy pliiy a part in oxidtitiou (hrciiigh ferric 
Baits being reduced to ferrous, these again becoming ferric by 
tlie renevreti alworptiou of oxygen; aleo tlint the presence of 
hydroj.vt (OH) ions in the blooci and hraph may contribute 
"either by Uiking tin- plniT of hydrogen atutue or by liberating 
nascent oxgcn simultaneous witli the formation of water" (Her- 
tcr, "I/ftun* on ClK'inical Pathology," p. ?2), or it may be 
that these bydroxyl ions act througli the hydroxiden dJMolving 
the carbonic dioxide that is constantly bein^ formed by cells. 
Were it not for the constancy of these oxidation processw th« 
human body would be much more frequently menaced by auto- 
inloxiration and the eliminating organs more surely taxed. 
Taking indol as an example of a putrefactive alkaloit] fonned 
in the intestine during digestion, thi.* is known to [miiiwiw poison- . 
ouB properties. After absorption indol in its passage through 
the liver is primarily oxidixed by the hepatic cells into indoxyl, 
which, subsequently combining with sulphuric acid, is converted 
into indoxyl sulphate of pntiusium: a body not only Ii»s toxie 
than indol, but one more easily thrown out by the kidneys. By 
mums of the oxidative and denxidatire pr(K(»in» that are taking 
place in the organism not only is considerable help given to the 
eliminating organs, but poisonous substuncra are deprived to ft 
large extent of their toxicity. 

The word "ion" recently introduced into physical chemistry 
calls for some explanation. An "ion" may he either an atom 
or a group of atoms as mitm in tho following: Water is com- 
posed of H,0 and iia molecules are in constant movement; theiw 
molecular movements bwomc more encrgotic as the temperature 
is rai.«t\l. R^^cjuixe tho molecules of which it is compo.ned un* 
dergo. practically speaking, no dissociation into their constituent 
atoms pure water is not a oonduolor of olei'tricity. When u sul>- 
stance like sugar is dii«olvcd in water, the solution still remains' 
incapable of conducting an electrical current; the sugar mole- 
cule* do not undergo diwociation. "But if a substance like salt 
is dissolved in the water, tlie solution i* then capable of con- 
dncHng electrical cnnx^'nts, and the same is true for most acidSt ' 
baws, and »iUt». Xbeec siU»taiicfs do undergo diwodatioOj and 
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the Btmpler materia]B into which they are broken up in the water 
are called iont. Thus, if sodiuni chloride iB dissolved in water 
a certain number of its molecules become diseociated into sodium 
ions, which are charged positively with electricity, and chlorine 
ions, which are charged natively with electricity. Similarly a 
solution of hydrochloric acid in water contains free hydrogen 
iona and free chlorine ions. Sulphuric acid is decomposed into 
hydrogen ions and ions of SO^." . . . "Ions liberated by 
the act of dissociation are charged with electricity, and when an 
electrical current is led into such a solution, it is conducted 
through the solution by the movement of the ions. Substances 
which exhibit the property of dissociation are known as electro- 
lytes. The liquids of the body contain electrolytes in solution, 
and it is owed to this fact that they are able to conduct electrical 
currents." (Halliburton, "Essentials of Chemical Physiology," 
p. 200, 1901.)] 



LECTrRE X. 

ItrTESTINAL AnTISKI-SIS. 

'ittnml lit Itan cauara »l lb« tuiMtr n( (bn cunli'ia* or tb* dicutiri UDLl. 

Poliui ftii4 Muiuonlrt. bLIfi, jiutrtd Mab6(nncf<«. Poitoufl ibwrbHl to the Kb- 

UhAIiip cndHt (ravi>nir rtiu Motid. nlnrr tbry art (ouud In tb« urInA- Fftrfttlcl' 
[nn bttwero tbe tuilciir of uriaa aud thkl of lUAtrrlal «>Dta]DC(1 Id thr lU' 
tr*tJn« Wr osn ilimLniBb tlio tfiiint; of uiin* bf Induirlng (HjiLnFi^ctluu Bad 

uitl««p*lii ol Ibo dlEB'lli' ciDnl. InflucDcc of cbircsal [ilifn Ui > aufll- 

cl*iit quiotlt; QpOD iliniiDUIlisD el lh» tnilcltr ol urlD*. — -Oa liiiii«llaal 
riaU»(«li, Cundltloii* oblcb a mfdlcamcui oughl la [ulllll vbrn d»liD«d 
lo brlag aboiit intominal anlinrpil* — iiallo-laln ot bimiKith, mltH iit inrr- 
curr. ladiiCuria. Diptithalln, Thilr kdruiUSM and iDcanvmlviiuci. Mi'lhail 

ot a-lniliiliitrrlDa Dapblkalla. Cbanoal Bra U* oolonnit tn»Itrr and Uio 

toilc prvducu at blla. Napbthalln 1* oppOMd to Intoatlnil fiTmrDlatldo. 

Thu orpanism contains poiaono the oriKina of which we 
know, viz.: ili« dwlruution of ct-IU, disiiwimilation, eccrutiou, 
iogestion, and putrefaction. 

The digestive caiiul contAine thrw or(Jfre of these poisons: 
thode which come from the ingeeta, bile, and putrid material. 
Its coDt«iit8, thcrefon', should be toxic. Experiiiieiitation has 
demonstrated that they are toiic from potaas and ammonia, 
from bile and putrid niatorial. 

There are, therefore, poiitonfl in one part of the organism 
from which absorption is continually takin-; place. Can tliis 
abKorption produce intoxicntion? We cannot demonstrate ex- 
perimentally that the poison cnterB the blood, but we can dem- 
on!»lrale that it leaves it. It is, therefore, nn'i'A-ary to see 
whether the toxicity of the urine is in keeping with the toxicity 
of the dign^tive tube, and as to whether their variations are 
parallel. 

In 1B83, while demo nitrating the alkaloids found In normal 
fweal matter, I considered those as the source of nearly all the 
alkaloids of the economy. 1 have been able in one inittanc(> to 
tttimate their <iuBntily as 15 mitligniniB per kilogram of fscal 
Blatter. T noticed that each time Iheiwt alkaloidal ^uhatancea 
increase in the faeeee they increase in the urine, although alwsj-s 
smaller in quantity. I noticed, too, tliat Uie paralletiam is pre- 
.(102) 
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served not only fmm a tjtiuntitiitive point of vi<>w, but also as 
regards th^ir natiira. Just af there hu bran a prodomiuance, 
in the digestive canal, of atkaloidii Boliible in ether or those 
which are soluble in chloroform, so hare I scon prcdoiuinate, 
in like manner, one or tJie other in tlie urine. 

I am lees inclined, to-dav, to add so much importance to 
tlietw toxic products. We can arrive at the »ame opinion by 
taking toxic substances Id their totality. 

We may supprwa a part of tlie toxic matter of nrine by 
fixing that of the intestine by means of charcoal, which retains 
the rt>Ioriii)|; HiiliittAneiii and the nikaloids. This is to induce 
not autiscpsJ!-. but disinfection of fa>cal matter. 

The extract of 200 ^ama of fa<cnt matter, in tlic case of 
patients by whom wc have causM to be iugcHtcd the re<)uirod 
(juantity of charcoal, is. inolTenitive to tlioiie iiniinaU into which 
wc have injected it, while we killed with the extract of 17 granu, 
of fu-cnl matter not disinfected, per kilogram. Thi* intestinal 
disinfection by charcoal diminis.h(« also the toxicity of urine 
by from one-half to two-thirdn. If we wishcil to push the 
inquiry further, it would be necessary to produce antisepsis by 
preventing even the putrefaction which is produced in the in- 
twtinal canal. 

Tt is a long time since we have produced antisepsis without 
knowing it, just in the same way as M. Jourdain' made prose. 
By giving calomel, or the black sulphide, we diminish, without 
knowing it, putrefaction. Many physicians have done so con- 
Rciousiy, supposing that substances with a putrid odor would be 
offensive to the elements with which they are in contact. 

We have employed chlorine internally, and pure iodine,— 
excellent antiseptic, — the sulptiitcs, hyposwlpliiU-s, pheiiic acid, 
crcoaote (Pi-cholier), and boric acid. We have obtained nothing 
by these means save, pcrlmpH, with the sulphitM (Scmmola, 
Pauli) and the sulphide of carbon ( Dujardin-Beanmotii) . 

A reproach which at the outset we can thcon-t ically raise 
in regard to at) of these substances, with the exception, perhaps, 
of the last one, is, that they are soluble and absorbable. In the 



■Tkia ifim to "Lc Bourg«oi* Gcntilhomtnc" of Molifrc 



104 



LECTLfRES ON AUTO^ INTOXICATION. 



long journey froin the mnuUt to the iiit«itme th« AtitiReptic 
RgODt Io«« some of its power. Ono otlu-r inconvmiiMit'c wliicli 
might sriae from ahBorptinn of the antiseptic ngent i» that, when 
iDtroducc-d iuto the blood in a sufficieiitly targe quantitj, it might 
exercise therein a toiio infliienoe. 

The conditions which a subetAnce should fulfill when des- 
tined to bring about inteiitinal antitiep^iit ar« that it »hi>uld not 
be abeorbftblo, and vot stiould be capable of being given in (lo>:o» 
efflcacioualy antiseptic without inducing by iloelf any loxic tn- 
flumcc upon the organism, We must, therefore, use insoluble 
antiseptics. 

Salicylate of bismuth and iodoform, extolled by Vulpian; 
nnphthalin (ItoMihacli) ; calomel, whicli ia citangcd into bichio- 
ride in the stomach and black sulphide in the intestine: black 
sulphide employwl alone (Serrt'a, l{i'Cijiiori>l), tl»«e hare Midi in 
their turn enjoyed considerable favor. A. portion of these agents 
ia always absorbed. 

Thus, with salicylate of bismuth the faecal matter is black- 
ened owing to the xulphide of bismuth, and the urine contains 
salicylic acid. 

With ioiloform, which I have employed for a long time now, 
we find a little iodine in the urine, and the stools contain free 
iodoform. 

When we administer naphthalin the stools contain it. This 
body, hitherto considered insoluble in water, is absorbed to the 
extent of some centigrams for every 5 griims we have given. The 
urine rapidly takes on a brownish-black coloration, different from 
that of carbolic acid, which is tinted black, and from creosote, 
which i» of a greenish black. 

Acetic acid, in smalt quantity, modifies the sitbiftancc which 
results from the passage of naphthalin into the urine. Under 
its influence a rosy tint appears, which acetic acid does not pro- 
duce in normal urine. We can estimate in the urine a body of 
a compound-sulphur character, rtvulling from the eombinutiou 
of oaphlhol and sulphur, s naphthosulphurous acid, which may 
be arranged as nuphthoi^iilphite of soda. This union can only 
have occurred by sulphur having been borrowed from tlie organ- 
ism ; that is to say, by tlctttroying albumin or nitrogenous mutter. 
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But this quantify of sulphur i.« int)ignit1ciint, as I hnv« hoon able 
t<) iwccrluiti \)\ l\\c nid of St. Itot-cnstiftil. From the whole of 
the urine paiuiod by a woman who had taken for ten days B 
gramM of nuplitlialin we were only able to remove 0.03 c?nti> 
gram of naplithosul|ihite of aocia per liter. 

For toil year* I liavp made use of charcoal in large doM-e, 
and, thanks to it, have obtained a tliminution of the toxicity of 
urine and of fa?C3l matter without preventing fermentatiou. 
Since then I have added iodoform to cliarcoal, which neutral- 
izes putrid ferments, according to the formula: charcoal, 100 
grams; iodoform, 1 i^ram. 

Following Ito^u^ltach. I experimented with naphthalin to 
ftolve the quci>tion of the sent of the infectious a^nt in cholera; 
then in typhoid fever. paBtric fullnesa. putrid diarrha?a8; liually, 
in the healthy individual, wilhont injury to the liittcT. 

I give the formula : 5 grama of naphthalin, mixed with an 
equal quantity of itiigiir, made aromatic with 1 or 2 drops of 
bcrgamot, divided into 80 powdorH, 1 of which is to be taken 
every hour. 

Fa?cal matter at length loses its odor, unless it is simply 
mnskod by that of naphthalin. But a »eci>nd and greater nd- 
vantage is that f»cal matter loses, to a great extent, its toxicity, 
Uie putrefactions within the iutestiunl tub(r being completely 
suppressed. 

In the ease of a man the sahjfct of gastric tmuhle, 35 to 
40 cubic centimeters of urine induced deatli for every kilogram 
of animal. After disinfection of the fn^ce^ by naphthalin from 
90 to 100 cubic centimeters of urine were harmless. This harm- 
leiunKiii of the urine latitcd art long o« the unlisepitig of the 
digestive canal. When antisepsis was suppressed the virine be- 
came toxic Again. 

With charcoal I was less enlightened upon the cause of tlie 
inoffensiveness of the urine, since it fixed the coloring matter 
of the biliary M'cretion. By means of naphthalin I only sup- 
press fermentation. We would also re«}iiirc to suiiprctw the bile; 
but as, in the case of people in whom bile ceases to flow into the 
intestine, it passes into the blood, the problem cannot be solved. 
We would require to have aa iadividual the subject of biliary 
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fistula, snd rappresa in him alimentatioB. AU causes of toxicity 
removed, whatever will remaiu of a toxic character in the or- 
ganiam would be attributable to the poieone of diaaasimilation. 
Here is research for the future. 

To sum up: I have succeeded in demonetratiDg that Bot 
only are there poisons in the intestine, but that they are a 
constant menace of intoxication to the organism. After having 
explained the sources of toxic substances, I have shown their 
passage through the organism, their elimination by the urine, 
and the sewage wave laden with toxicity coining from other 
sources. If urine is not formed, there may result from this fact 
intoxication, which will often be of intestinal origin. That is 
why, in place of unemia, I have proposed to call it Btercoroemia 
or copriemia. 

If I have written at such length upon physiological data, 
it is because these were indispensable before undertaking the 
analysis of pathological facts. 



LECTURE XI. 

PATHOOBNESIS of tlH-KMIA — DISTINCTION BETWERM THE 

Syuptoms of tub Pkk-cuj!mic Pkkiod o» 
Kbphbitis AKD TOB 8y«PTOU8 
OP Intoxication, 



Tbr knnwicdsa ot On loMoD ot Ihi loilr «iImIbdf« cDDtalDci] in Ibn uiln<> do» 
uot iMfiUln 111 lb> lynptomn at Dviibnut, It oaljr iititiilui tboae «l Iba 
prrlad e( Inlnilollan. when tB* orianlim producrs mors polnnn lo Iwiuty- 
tour baun llisi) (ha 1ilda*r« uo •llmlnat* Id tba Hma <lmr. A normal 
kiilnrx can rllmlaala tnoni toilc mitcrUI than It dot* In to nrHiaArr wtr- 

^EiDDil nation ot th* variuua lu-ctdi'iiln wblch ■« obMrv* In dlaoaHi ot tb* 

kidnrx b^roriF thv unrmlo [iprlod.— albumiDurli. ncbvila trom brpo-albu- 
iDlno«1*. Dioiiay. Viwular and <!ardlaR truubiM; tbvir »lTsct upon (ha di- 
HnillTe casat and tb« niitrltlDn ot (he akin. HnrmorrhaKca, Rfe trouttlK*. 
Spurtoua auroua pblnKisailai. All ai'ddnnu pnulpiUItd majr cooin on wbrn 

Ihc arino la itlll normal aa rr^ardi quaotllj and donalty. Wbcn (bo renal 

iTupvrnii^Hblllty haa bt^oamti nxcVMiLini, Iha iivrlud vt Iritml^tlou la munouDcod 
br OOP or flcTcra] ot tbp acTcn poIbodi vrhtcb normal urine oonlalna. Yarl- 
ily aaaodritrd. Thi^m would. (hi<ri*rorf>, bit aot aitf, but aevenl Dnamlaa. 
Hnlpal InTtBllcallon baa. tor aoine (Jmo pafl(< pfl(nbtkabed varloua aprnplo- 
Ue fArma, atid Ihn Avf ihi-urlrw hf-iitNlljr In 'xUI^'iire. wblrh am propoaed 
bl ortir to explain Ibe patbogoooali of nncmla. contain, all of (bom. an 
•Immt at (ruib. 

Wb know die vikricniH ^ronjix of toxic eubstauccs which, in 
tlif DonnRl state, enter into the blood and nre eliminated by the 
kidnpv. By Wion* of t!io kiiliicy allowing of the accumulation 
of toxic products in the organism, it is apparent that wc can 
now clearly inli^rprel the nccidcnta which arc produced in people 
who are the subjects of disease of the kidney. We miiBt not 
dclutk ourtielves, however; the physiological knowledge which 
we have acquired only thrown light upon some of the ac^cidentx 
which complicate diseases of the kidney. 

Among the ajTnptonis of nephritis, many do not hi-long lo 
the domain of intoxication. Bcstdra, every disturbance of the 
renal function is not capable of determining a sufficient nccu- 
mtilation of toxic substances in the economy, and for symptoms 
(o flhov it. In order that intoxication may be invoked, it is not 
entScient that the kidney should he diseased. It is iie('C^i4ury 
that itn pprinc-ability should be diminiiihcd to a degree such that 
it can no longer eliminate, in twenty-four hours, the quantity of 
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potDOD which the or^aQisra forms in twenty-four hours. Now, 
it i» certain that thi* kiilnf-y cnii, in thu normal j-lut*-, t'liminalv 
infinitely more toxic luaterial than it genfirally does. Ijet ua 
con«ii)er what a normal kidney can do. Instoad of the 1300 to 
1500 grama of urine which it eecretoa ordinarily in twenty- 
four hoiiDL, A normal kidm>y cun eocrct^ as much as 25 liters of 
urine, and more. Instead of 30 to 30 gramfl, it can oliminale 
1^0 grams of urea, and more, as in a large number of ca^ft 
of dinbeKs insipidii.s. Instead of 55 centigrnmK of nric acid, 
which the kidney olimtnalM in the normal state, it can, in 
cirrhottiii and in leukii'tiiia, dimimito R grntri.t of it, and more, 
in tweoly-four hours. It CJin, in addition, eliminate other ab- 
nonnul Kub.itiinoP9, up to 1-10 grams of sugar per liter. Add 
to this the fat existing in the form of granules, and not dis- 
(wlwd (fhylnriii). The kidney al.*o eliminates substaace* whieh 
it ought to retain, — peptones and albuniin. 

It require* the kidney to be considerably diseasoci, for, owing 
to its permeability, it ia suillcient alone to eliminate the poison 
formed by the organism, in proportion to its production. Below 
this rate there commeneea intoxiejition; but before thiii arisen 
we see abnormal phenomena appear, and, first of all, albuminuria. 

Albuminuria is the accident of bad repute in diseases of the 
kidney, — that to which ve attach extrc>me importance, behind 
whieh wc find (pdi'mu and all the rapidly dcveloiMhl or slowly 
evolved accidents of Brigbt's disease, and which we regard aa 
causing exhaustion. Yet it w often a few ccntigrHme — at the 
most, a few grams — of albumin which the patient eliminates 
each day. Such a slight Kpolintion is not eapMble of causing 
deterioration of the avatem. A woman who is numng loses, 
without any injury, 40 to 50 grani» of albumin or other prDteid 
matter by the lacteal secretion, and yet her system ia not weak- 
ened thereby, ilcr safcg;iard is the integrity of her appeUta 
und digeittion. She loses albuminoid matter under one form andl 
recuperates it under another. But, in the aome way aa in the 
unive, inKiiflicient alimentation and vomiting may diminish the 
proteids; and if the renal discaee ia accompanit^d by fever ot 
other phenomena whicli prevent nutrition and reparation, int«ii 
albuminuria becomes a cause of exhaustion, like abundant lea-'' 
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corrhfea, dysentery, BUppurations, and freqncntly tapped ancitfs. 
An diminntioti of Hlbiimin in oniiEidornMe quantity may cause 
impoverishment of the blood. There are large albuminuriaB,^ 
from 8 to 12 grami in twenty-four hour*. This last limit is 
seldom exceeded; we mention ae very rare that of IG grsme. 
1 Ijave svfQ a patient loee 19 grains daily of nlbmuin, reckoned 
88 dry albamiDi it waa in a case of amyloid degeneration of the 
kidney», liver, spleen, and dtommh. Tn Ihwe catios we iindei^ 
etand that a rapid cachexia is produced, hy hypo-albumoaia, 
when Hk nephritis is accompaniod by functional alterations or 
le&ions of the digestive canal. 

There are patients in whom the deni^ity of the MTHin fall* 
from 1030 to 1013, consequent upon the absolute want in the 
blood- pi nfiiiia nf proteid matter, and of a ri^Iatire liydra-Tiiia. 
There is produced a correlative increase of water, a relative 
hydncmia, and, besides, often enough, an absolute hydncraia, 
becauwi there has been retention of water. 

The extreme ca«M belong chiefly to amyloid nephritis, be- 
cause in such the liver, spleen, Htomach, and intestine are die- 
•ucd. All the organs whose function it is to transform the 
phones of digegtion into oerum-albumin have undergone de- 
torioration at the same time as the kidney. When xuch a large 
number of organs is diseased we can scarcely regard all the 
accidents which happen as due to renal im permeability. We 
cannot say that there is iira.'mia, nor even kidney diKt'a.4ei there 
is K gc^neral disease of the organa concerned in assimilation. 

Hydra-mia in not always caused by the retention of wattT; 
it may be produced by diminution in the amount of solid matter. 
On the other hand, hydmmia may bo prevented by attacks of 
vomiting, diarrhtra, anasarca, in spite of oliguria; then comes 
thirst, a frequent aceidvnt, which introduei's as much water as 
the acccBHory emunctorics can remove. Tjiere is then a collec- 
tion of conilitiona extremely complex, and all foreign to intoxi- 
cation; therefore we do not pretend to explain by intoxication 
mo*t of Uie acciilirnts of nepliriti*. 

As a consequence of hypo-alhumosis there appear fcdcma, 
uwnrea, and scrousi accumulations in the large cavities. Ac- 
cording to Bartels, the hypothesis of Bright, which regards 
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hydnenjia as favorable to the diSuaioD of Berum, ie not sufficient. 
Bartels believes that there is an hydnemic plethora. He calls 
to his aid the oliguria which generally accompanies cedema. 
And yet in absolute anuria, such as is produced in the obstruc- 
tion of the two ureters by calculi, anasarca is esceptiouai. I 
do not know how cedema is produced in albuminuria, but the 
hypothesis of Bartels seems to me to be inadmissible. 

In a goodly number of cases we must take into considera- 
tion both vascular aud cardiac disturbance, but in interstitial 
nephritis, in which cardiac lesion is the rule, we find little cedema, 
and in amyloid degeneration, where the heart is normal, dropsy 
is extreme. Yet some have thought that the hypertrophy of the 
heart was compensatory to the renal impermeability; at any 
rate, it may be said that the heart is a danjierous auxiliary, for 
grave accidents may result from this so-called providential hyper- 
trophy. 

We see in certain cases lesions of the kidney, heart, and 
vessels develop simultaneously ; all the vascular system is seized, 
from the central organ of the circulation up to the finest ex- 
tremities; and if the kidney can suffer from such a delicate 
symptom as albuminuria, we have no right to disregard, on that 
account the sufferings of other organs. We know how modi- 
fications of the card io- vascular system bring about secretory 
disturbance in the digestive canal, a dryness and a condition of 
prurigo of the skin, which may be the consequence of a nutritive 
affection of the terminations of the nerves in the skin. As the 
result of vascular lesions we also observe hamorrhages, epistaxis, 
h^matemefiis, entorrhagias, cerebral hsemorrhage, and purpura. 

All this is not allied to unemia; it is all beyond intoxica- 
tion, and shows itself when the urine has still a normal density 
or is raised, and when its quantity is increased, normal, or 
slightly diminished. 

Throwing out of consideration all the foregoing accidents, 
we ask what remains to cause intoxication? It will be quite 
legitimate to attribute to it one part only of the phenomena 
which might supervene when the impermeability of the kidney 
18 such that it can no longer eliminate the toxic substances pro- 
duced by the organism in proportion to theii formation. 
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Testing the urinary toxicity would give w »u(Rc.\ent infor- 
(ion on tliis point, but it is a method little practiced, and at 
~VN bedside we are in the hiibit of muking cvtiiimtioiH upon tlie 
total quantity of urine passed in twenty-four hours and upon 
it» specific gravity. If the quantity and donnity ri'iriiiin normal 
we have tho right to nay, from these fads, that the kidneys 
functionate normally. If both arc diminif^hod, there is dangvr 
of intoxication. 

We must not, in this estimation, take for our type the 
quantity of iirin« neeri'tcd by a healthy man; a nick man ingests 
and destroj"s little. The numbers — e.g., of 1350 cubic centi- 
incler* b» the qiinntity nnd 1019 as the density — are too high 
for a patient; they are only normal in a man who is walking 
about and eiiting wpII, Jjast, the quantity and the density may 
balance each other in a certain measure. 

However it may be, nil the accidents of nephritis o( which 
we have hitherto spoken are produced during a period in which 
the urine is still normal in quantity and density. Kctinitis, 
amauroe>ia, inflammation of aeroua membranes, and phlegmons 
appear at a perind Hlrciidy advanced. And yet there is nothing 
to [ilmw that the ri'tinite.^ are uremic accident* of the aame 
nature as the m-pirutory disturbances, or coma and convulsions. 
I admit that, in individuals who retain their toxic products, all 
the cells of the or^^anism have a weakened vitality, bordering 
upon iuHammation which has not rt^olved. But th«K it)com« 
plete plilegmasifls, cedeina of the glottis, ha;raorrhagic and pnni- 
ICDt poricanlilii*, Hr<r, ut nny rate, only accidents farther re- 
moved aud indirectly due to intoxication. They denote simply 
a cachectic sUttf, of wliicli pnverty of blood and iusuiBcitiut 
alimentation are the principal factors. 

Yet, flfli-r having removed from the category of ursmia 
all these symptoms, all the accidents that we have just reviewed, 
we come to othere which, in the advanced periods of chronic 
nephritis or in tlie course of acute nephritis, directly flow from 
renal imperfwtian (hat has become excosBivc, Beyond this we 
enter the domain of intoxication, 

Wc find ourW'ive* in the presence of an intoxication which 
may be due to one of seven poisons, which analysis of the prod> 
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ucts of toxicity has revealed to us, or to several among them, 
associated two b; two, three by three, or to all the aeven t«getber; 
finally, water (the elimination of which may be prevented) may 
play a part in the morbid accidents. It appears imposBible that 
there should be one form of uncmia only. Already clinically 
there have been described for a long time different symptomatic 
forms. Perhaps there ie a place in pathogenesis for the five 
following theories, which include (1) cerebral tedema (Traube) ; 
(3) urea (Wilson) ; (3) ammonia (Frerichs) ; (4) extractive 
matters (Schottin), and, notably, oxalic acid (Bence-Jones), 
urochrome (Thudicum), and (5) potass (Feltz and Hitter), 



liECTTTBE xn. 

Patuoqknesis of Uremia — DiscDaaios of thk Exclcsivb 

Theories, 



The uiJKiBlr p»floa o( ntiphritU la Ph«ri>et*rl(wl by [he uppfiirance o( obronl* 
or punirramBl nortom »rold'ni.«,— i»vhBliilKlii. rtynLinn-ii ii( Urn Cliajroo- 
Stokia lrl>r. canvuUlooi. coma.— auorls ltd or oat nllb dliturbancra of 
CAlorlDFatlon uid wllb othvr nraptoms ol thv pru-urivinlc iwrloil; for 

•umpla, icdrmu. ClinlctI obHt'rvmlaD bai otabllibcil loveral modn el 

BTOOplDI Of ■jrinptom* at (b* nmmlc pbncF •tbilv ■•■•■kiRK to rrUI* (hum to 
Mruin ■naloDiu-palbulOKli.'al [ormi.— Bvcrj' ipvvDtor ot ■ potboC'Dl* 
(bvorj haa appcBkil to b''tttii1p obarrratifFiig for ■ iualtflralluD ot bl* uplii' 

I Ion. Tniiiba inrHiiitiiiilr-c). ■> ihn cnu'r at urirmie accldcata, tbe cerebral 

ndenia wblcb mlgbt msuK rroni hydrtroiln plrlDora. Ill* opio1<ici la want- 
Idr In aiiHloniii-p»lb"1i>gl<-'<iI priioCa. und r''aU ratbor upaa InadmlHibl* 
phjriltiloek'aJ arftumii'uU. Cbninbrclrlit nnd Uolii; dlmtnlabrd unimry (oi- 

' Iclty In prcgnanFjr.^ — Wllnon luvokrd vicen ot urva In tb* blood. Crsa 

cuiEkoC explain accldtnU ID tbe quaDlily in wblcb II eilsls In tbe blc>od ol 
ur»nilf*. iDjectlon of uri-a Into tbe atotiiitub, Into Ibw crllulpr tlHrniv, Into 
lb a ^elQa aJler Depbrcclomy. 

I HAVE sliown that many of Uie accidents cdled nneinio 
Imppcn nt a [Krio^ of uejjiiritis Id wlucli Uie retention of toxic 
products 16 inadiiiisBilile, As loop as the urine is of sofilcient 
<)iiimtity and has a dcii.'^ity high enough, tlicrc is no intoxica- 
tion. The question of urffiniia can only be argued from aeci- 
d<-ntH hnpppDliig at B timo hcjond tltat in which imperfection of 
the kidney has bepouif excessive, such as when it eliininate* no 
longer, in twcntv-four hours, the loiic products introduced into 
the organism or formed hy it during tLiit length of time Then 
WG may see a ecries of chronic or paroiysmal nervous accidents 
hapjH-n, chnnictcriKctl by pain in the head, dy»i)uwu of the 
C'heyne-Stokee type, voniiiin;?, diarrhtea, conTukions, and coma, 
at the »uiue time as a certain number of accidents of tbe pre- 
paratory period persist. We stiH find (edemas, which increase 
or diminish; alleratioM of temperature; sometimus hypother- 
mia, which may fail and give way to hypcrthermin. 

The ncnouB aceidentif miiy be isolated or associated; and 
already, from this point of view, as from tliat of the coexistence 
of unusual symptoms and the presence or absence of low tem- 
perature, casus of uraemia when observed clinicalty, seem so 
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diffcrpnt tliG one from the otJicr that we juuat think of the 
psislcua! of variuiw nnd mixed [laUio^^-iiic cotKiitionii. Vvry 
likely we have to do not with one form of infosLication only, hut 
with Dumoraius caustc, which may ho i»olati<d or ii»«oci«t<.'d ; so 
that if one explanation liohls for one ease it does not necessarily 
hold for oUk'd-, and a false theory in one cnec may not be ao in 
otben. If vre winh to include lh<! whole pnthogcnic etiidy of 
anemia, we must be pcreuadcd that wc cannot offer one explana- 
lion alone of till l\w. ncrvciii* accidi'^nt* which may appear in the 
course of disoufie of tJie kidney. Besides, clinical observntion 
has rodcftvurcd to group a certain number of particular casvs, 
according to their (symptomatic resemblances, by calling to its 
aid pathological nnutoray. 

There exista a syinplomatic form, characterized by early 
dropsy of tlic anterior surfao*, developed a long Umc ago or just 
a chort time previously. We have »een cedema increasing, the 
urine becoming leas abundant, its density increasing (a greater 
quantity of nolid matter being found in each unit by weight), or 
remaining the same. The patient has neither diarrhtpa, Tomit- 
ing, nor any other flu.x capable of currying away wnlcr, and there 
is oliguria; there is, therefore, retention of water in the oi^ 
ganism. The other uornial wcrctiong continue; the hmgup in 
moiat. We in vain seek for the presence of ammonia in the 
expired air. In these canw are found reunited all the ccmdiUonA 
of hydrximia or of hydraemic ptelhora. The urine continuing to 
carry away the total. quantity of solid mntlcr which ought to be 
eliminated by the kidneys, it is impossible to explain, by the 
theory of inlnxicatiiin. the accident* which urJac. There is. on 
the contrary, an undoubted accumulation of water in the orjran- 
ism. Thus, the ides has artf^cn that the accidents called uremic 
arc due to an accumulation of water. 

Traube has actually thought tliat the consequence of hydne- 
mla was a tendency to the production of a^dema, and, notably, 
to cerebral oedema. Coindet and Odier have seen in this suf- 
ficient to explain the development of a ventricular dropsy. Ac- 
cording to their mnniior of viewing the subjwt, interstitial a?dcma 
or ventricular dropsy, by compressing the enoephalon within and 
without, diminishes the t^paco left free for the hlood; henou 
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l>ral antemia inrolTing the prodnction of coinatose conditions 
irhen the 8UK<mia is wpi't-iully mark(.'d at tlic levd of the con- 
TolutioDB, or convulaiona if it predominate in tlie niesencephalon. 

If ne wiiihcd to fumish, like Traubo, 8 general explanation 
of the facts reputed to be iinumio, his tJioory would be false; and 
it Ie 60 in L'fFect, as he has formulated it. Indeed, in tbe largo 
majority of casefl follotied up by an awtopsy cerebral (C(Ji.'ma, 
ventricular drops, and cerebral ansmia are wanting. And not 
only liiiK evflporalion not domoiWitrBled the exinti^nc* of « larger 
proportion of water in the tissues of the brain than normally, 
bnt in place of aiia'iiiia it is ea*y to cKtablish congestion luisbed 
to the point of extreme fullness of blood-vcuaels and to ecchy- 
nio«eM. Three are the caees Uiat disprove his tlicory. But, b«- 
eidea, this must hold good for all cases or its falsity is not 
demonstrated; otherwise, it remains a pure liypothwis which 
does not rest upon any foundation of direct observation. It is 
nntrne even as a theory, for a certain number of physiological 
arguiiienlfl invoked by Traiibe are inadmissible. 

Id a large number of eases we sec ursemic accidents pro- 
dured in p.ttienti> who are eliminating water in excow; their 
urine is more than normal in qtinutity, and they discharge it from 
the stomach and intiittincK. 

Hydriemia should have, as an effect, cedema ; but it would 
be neeresary to demonstrate experimentally this rcIation8bip, 
for neither experimental pathology nor clinical observation con- 
firms it. 

Double calculous obslruction, suddenly developed, produces 
unemic accidents, at the end of a r^ognizi'd time, without in- 
dncing OEdeina. Thus is found broken one of the links in the 
chain of reasoning of Traubc. 

Richardson has injected into the peritoneum of a dog a 
quantity of wal^^r equivalent to one-fifth of the weight of the 
animal. He has produced everything but intoxication. He has 
csoaed denth by Heptica-miu, rendering po^ible, tlianks to the 
modifications which the injection had suddenly brought abont 
in the tissiK*, the escape of some infectious agent from the 
digestive tube or from without, and which has become capable 
of producing sef tiocmia. 
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But, in what form of disease of the kidn^ do we find in 
the body such nn accumiilatiou i>f wafer ? 

Faick has injected the same (iimntily of vrater into the veins; 
he hm aeen convuliiive nccidonttt nnd divilh ; but thi-«e, wc might 
say, from Ihe point of view of experimental patholo;^'. are mon- 
atrous operations which Hre not at all e»iiipii ruble to pathological 
facts. It is the CMRgeration of a legitimate demonstration. 

We mny inji>et wuter into the Wood in eonsiderahh' ([unn- 
tity. Ueath rcsulte from this injection when we have introduced 
into the blood 183 gramn of ivater per kiloj^ram of animal, in 
which case the density of the serum of the blood falls to 1007; 
but (he density of the M-niiii of the hluod in IIioao Ui'' aubjiH-ta 
of ursemia falls seldom, if ever, below 1016. In the experimmt 
of TtichardMiii and Falok the blood i« nothing more than a 
diluted blood. There come no longer into the capillarii« any- 
thing but «iwollt-n ^•bibiiW, deprived of humoglobin and Uier^ 
fore inactive. How can we compare this excessive hydr;emia 
with the moderate retention of water in the blood which may 
exist in pathological eases? In absolute anuria uricmic accidents 
htimt forth Rometinie^ before the l!fty>i(ixth hour, when a man 
has not as yet accumulated more than 33 grams of water per 
kilogram of hiit weight. But we know that injeitionn of waller 
only begin to be injurious after 90 grams per kilogram. 

It has not only been whown that the viscera may be invaded 
by oedema. Bnrlels has proved, at any rate, that pulmonary 
cedema does not exist in those sutTering from nni'mia. 

Let us accept, liowevcr, if you please, cerebral (edema, I 
am ready for all conoessions. But then it will be no longer a 
question of intoxication. If this cedcma has nothing to do with 
the retention of solid matter it enters into the category of the 
phenomena which we have previously eliminated from tlie list of 
anemia; they are part of the mechanical accidents of nephritis, 
and are improperly included among chemical accident*. But, 
are there any chemical and toxic accidents in Bright's disease? 

We can f«rrii.*h proof — yea, direct proof — of this. Uremic 
patients are those whose urine has lost ita toxicity. We have 
seen renal elimination diminish in (iiinnlily and the density of 
Qiine fall, and we have been forced to believe tliat owing to Ui6 
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whole of. the solid subetancts being no longer eliminnted, the 
ini1ivii)iin1 w»« about to bixome tntoxicut*;*]. But on tliL' day 
in wliieh nervous accidents called unemic appear tlie urine ceases 
lo lie toxic Tlie whole of the urine of twenty-four hours from 
a ura^niic patient cannot kill a rabbit, nor does it expeeil the 
lo!(icily of di«tilk-d wntiT. And yet, while with 120 cubic centi- 
meters of distilled water per kilogram of animal, uoed a» an 
iatrnv«noii:f injoclion, you arc in dauper of inducing death, with 
this aame dose of certain urint?s taken from uniMiiic suhjecte 
you will determine no phenomenon, not ei'vn the pupillary con- 
traction caused by normal urine, 

[Numerous experimenln iiindc by later writcre have coufirmt-d 
the statement just made that the urine of eclamptic women lo«ea 
it* lovicity owing to the rctciilTon of poison* in the btnod and 
failure of the kidney's to eliminate the^e hy tlie urine In a 
series of remmrchiM on tlio toxicity of urine in pregnant women 
Chamhrelent and Bois found a marked dpcrcnue in thi> tonicity 
of the urine ln.-giiiiiiug with tlio seciind month of ])rcgnancy, a 
decreaee which they believed to be due to functional lijperactiv- 
ily on the part of the liver, for xhould hepatic inadequacy by any 
means arise the toxicity of the urine invariably increases. So 
long «a the toxicity of tlie urine in al its maximum tin- individual 
is free from the riak of auto-intoxication. In the permeability 
of the kidney to pot.4on.* thew! is safety. ] 

There yet remains to be known what is or what are the 
poitions which determine the toxic and chemicid necidcnts of 
ursmia. Let us return for a moment to hypotheses. In the first 
line is placed the old hypothnsis of Wi!«nn, which ha.* Rwutly 
been revived, and according to which the sccidcnta called ursmic 
would be caused by the accumulation of urea in the blood. It 
is no longer sufficient to eay that the urine of th'wc euScring 
from unemia contains less urea. It has been shown that there 
U in tlie blood as much as thirty-two titni-s more urea than la 
the normal state; that in the muscles there is as much as 1,20 
grams inutcdd of simply truciv of it. I have met with it, among 
those suffering from choleraic anuria, in the tissues where it ia 
not formed normnlly. The theory, therefore, would be legitimate 
tave for its demonstration. 




118 



LBCrUBSS OH ADTaiNTOKICATIOH. 



Oallots hofi injected into the etotnach, Troitz into tbe veins, 
nn(] Kitihanltton into tlic oelltikr Uwtue, Inrge doses of urea, 
tiiihant and (juinquaud have likeviee injected it into the oellu- 
lar tiwne. Th««o io^t oWTvcn Imvu m-c-u toxic nccidcuta. Treitz, 
who had made injectioos into the veins, haa not observed an)- 
ttiing. Hsinmoiii] |>riK'tic(« nt-phifctoniy and thi-n muJii» an 
injec^tion of nr«a, — the animal dies. The experiment of Ham- 
mond is irpmtcd bj' Fr>-richn, Oppli-r, and Petroff, and thwe 
eonoliide that after nephrectomy the anitnalii, into wliich tliey 
injected urea, do not die more quickly. This contradiction was 
NO Hitif^ular timt Petfr. and Rilter hnr<^ repeated the experiment. 
They have at Icnj^h induced death as speedily in healthy animals 
n» in lho«e upon whom tJiey had perfonned nephrectomy. Thtgr 
employed urea which they obtained from Germany, m as to have 
it purer. On nnnlj-iii^ this, however, waa found to contain sul- 
phate and chloride of ammonia. Hitler began to prepare pure 
urea hiiii.4<-lf, iind, itetting out from the day in which he made 
injections with this urea, he no longer determined accidents. 
Such is, perhapsi, the explanation of tlie contrailiclion between 
various experimenters. 

A« for myself, rulying upon my own experiments, I say that 
area, in the quanti^ in which we meet with it in the organiam, 
in ]>athological states, cannot be invoked to explain the accidents 
called unemic. 

In order to kill a man it would nijuirc the total qiionlity 
of nrea which he makes in sixteen days. But. in double calculous 
obstruction, suddenly dcvelopi'd, urwniic aceidentji apix-ar — some- 
times at the end of the second day or at the commencement of 
the tliird — at the time that man has not yet made the eighth 
part of that amount of area which is neceesary in order to cause 
death. Ihiring that time, aa we know, he haa hi>eii able to 
accumulate a sufliciency of other toxic substances capable of 
bringing about intoxication. Clinical ubtiervatiou iv here, tlicre* 
fore, completely in accordance with c.vpcri mentation in denying 
to urea the power of producing the intoxication called unemic 
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Tbcorr ot ammimamta (frvrlrbi). !■ ttia etrbonatii ol uamoDta rwrniiltlnr tram 
Iba bmliltiic u:> of ur>ii In lb* bluod tba huhT J* ur*« iraoitormM Into 
cnrboDilo ot nminonla Id Itic it^arallTf canalT (Ilrenard ftnd Onudaiiu. 
Tri'Ki, JikKili.i Ol))ri'itoii U Ibci ihi'ur]' o( ammDiiainiia M ibo abiolul* 

^IpUanlloD or urffinlj^ acrldcnt*. Tboorj wblc^b lni?'inilnaIo« fxiniefitw 

MibililmKii ; UiKt III »-'htiti\a. t!i.*har«r. li(i(il<r. Chllri't. Criallninnia at 
Jucoud. BiamlDntloD of (b< |Mi«lblo nctiOD at p«b ot tbv pxlranllT* oub- 
■taocita.— uric acid, bl;)i>uilr arid, rroiilla. cri'iitlbla, Icucio. tyroala. Uurlu. 
Xaotbln, hrpoiaDihln. cuablD. Tbcory «blcb lnvoki« Iba volorlon >ub- 
aUui'i'. ur»i'bruiii<' (Tbudlruui). Eli-uvut uf Irulll «blcb II cuntoioi. 

Thr oliDioHl fact of which we are going to seek tlie explana- 
lioa is this: TIiv co-cxietence of nervous disturbance^^, called 
unttmic, with a (iiminutinn of thi> solii! matt*T contaiiieil in the 
urine of Iwentv-fnur hoiitv. — a diminution proved by the volu- 
metric examination of tiie whole of the urine of twenty-four 
hours and thv examination of its density. 

I have shown that this diminution of oolid matter of the 
aria* bad for itx corollary th« rft4>ntion uf tonic mntorial. since 
I have proved the harmlesaness of the urine passed by unemic 
Kubjccte. 

After this, while reviewioft the various hypotheses which 
have b<fn huitt upon the nature of thr poison or poisons, the 
retention of which produces ura^mlc accidents, I have combated 
the theory wliioh recoji^izes this poison in urou; not that I deny 
the toxicity of urea (I admit that of distilled water), but because 
I nm oertnin that un^a cannot be toxic in the dose in which it 
exists in the blood of unemic patients. 

TTrea being thus dethroned, we can conceive how, incapahl« 
as it is of rinsing injury by it*elf, it may bwonie harmful after 
having undergone transformation. Frericbs has advanonl the 
theory that the carbonali* of aitiinonls nMulling from the disin- 
tegration of urea is the pathogenic poison of unemia; such is the 
theory of ammomrmia. An was said when discussing OMlcraa, 
■ome have twisted the clinical aspect, in order to give « sym]>- 
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tomatic entirety whidi would appear to be id accoixlanM with 
theory, li has been »m6 t]iat a particular form of unemia shows 
ilM-If ID those taffvriiig from ftlbuminuriii without (niema, but 
having disrrhcea auA vomiting and with dry tongue. Then 
snpi^rvenc tfitn pelamptic accidents. The urine is ecaiity, and 
of little density. Some may have found ammonia in tlte Idood, 
and th« ammoniacal exhalation of the breath has be«D somctimn 
established. Here, tlien, iii a theory which atanda well dimply 
U a theory. Yet l«t us see. for a little, some of tlie details. 
One thing alone is convineing in this picture, — tlw diminution 
in the quantity and density of the urine. But the retention of 
ammonia is insuffieient to explain this diminution of the density. 
tiw presence of ammonia in the urine, although it is denied 
rtiU by many authors, is really and simply a trace,— especially 
at curtain hours of the day. When I vas pliysiciau at the Bicetre, 
eight years ago, I established the presence of ammonia in the 
urine after meaU comjio^ed of roiuited meat, — that is, alimentary 
ammonia; otherwise, tliese ammonurias consequent upon roeaU 
arc feeble. 

The presence of ammonia in the expired air belongs to a 
largi' number of pathological and CTun iiormal cu»«« ; it in suf- 
ficient that there may have been drjuesa of the throat and of 
the mouth, owing to diminution of tlic si-cretions. 

We liave met with ammonia in the blood of some wlio were 
the subjects of unemia, but normally wc find tract* of it in the 
blood ; tliere is contttantly some of it in tlie blood of cadavers. 
There is nothing, therefore, to authoriiu.' the iDcrimination of the 
transformation of urea into carbonate of ammonia. Besides, if 
urea is transformed into carbonate of animonia, it is nut by Uie 
pli<:niimenon of retention, — it is by a fact of faulty nutrition. 

But if notliing authorizi* the odmiwion of tlii* tran^iforma* 
tion as the cnu»e of unemta. here is what autliorizea its rejeo- 
ti(H). When we inject urea into the blood, it m eliminated in ita 
entirety in twenty-four hours, without the ammonia of the urine 
being increaiwd (FcUk and Ritter). Tlie amount of urea found 
in the urine exceeds but slightly that of the injected urea; 
beaidce, nnrmiil urea, owing to it>i diurHie m'tlon itnd by Jta 
twtfaing the Useoee better, leads to the elimination of an exoeaij 



ntSCUISSION OF EXCLUSIVE THEORIES. 



131 



of urea ; but we ^o not find arainonia in the urine, or not more 
than in tlic Donniil state. Therefore, the theory of Fn'ricbs is 
virang. 

Bernard and OranJcau, Trt-itz, and Jakw^h have thought 
that urea may be transformed into carbonate of aronionia, not 
in the blood, but in the digwtive canal, aftiT liuving pa»»(H] 
through the inteatiual wall. But the renal path is the natural 
chunni'l of climiimtion, and m (•l''<^1ivc in it for ur«n tlmt it is 
ail but impossible that it aliould take any other. Urea is elimi- 
natiHl fifty lim« more quickly by llio kidn«y than by uny other 
emunctory. If 1 kilogram of blood oontains IG centiRrama of 
urea, 1 kilogram of urine routaini' It! grams. But it ii* the 
plasma of the blood which delivera the ur«i, and 1 kiio^am of 
plasma conlninB .'tS conligraitKi of urea,— fifty times h-jw than Uie 
urine contains. Urea, as I have said, passes through the kidney 
In tJic ratio of SS. while water is as 1. Ae regards the other 
organs of elimination, on the contrary, — through tlie wall of the 
stomach, for example, — the filtration of urea Is jn^t the ttame n* 
for water. The liquid secretion contains area and water in the 
some proportion as the plai-ma of blood. 

Blood cannot, therefore, onrr)- to the stomach and intestine 
siilTicieut urea for itt transformation to explain intoxieation. 
In 1872 and 18T,1 I have shown this fact, apropos of hysterical 
vomiting, atlribtited wrongly to ischuria or anuria. 

As for invoking the disinte^ation of urea, in order to ex- 
plain the pret^mee of ammonia in the digestive canal, it is quite 
useteee. There is enough of it normally, without the interven- 
tion of una. Can wc Bay that ammonia may not play some 
other part in ura>mic accidents? I only say that amtnonit-mia 
is not on explanation applicable to the whole of the facta of 
ursmia, and that neither in the inteatine nor in Uie blood can 
nrofl produce ammonia in suflieicnt tjuantlty to bring about in- 
toxication. 

Nevertliclosc, nmmonFemia may be produced in cases of 
abi>oInte retention by the kidney. .■Vmmonia i.* toiie, in mod- 
<>Tato dost^, like potnu; it products convuleions and a great 
fall of temperature. This ajmiptom, which ammoniaeal intoxi- 
cation produce* in tiic highest d^ce, ia only an aocid«nt con- 
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tJDgcnt to Certain uraMnios. It may he, therefore, that ammoDia 
belongs to the number of toxio Riibatancea the accuinulati<m of 
which in tht- tttmomy cuutws accidi-ntx, but it is not dcmonstratrd 
that the vnemic accident can be expIainiKl by the presence of 
amiiinnia in Oio bloo<l. Wo ivjcct smmongemia as the absolute 
explanation, while admitting that it may be tiie key to certain 
pociiliaritint, to tw>nic of Uie special syniploms of uraemia, and 
that it may particularly arise in coses where intealinal fermenta- 
tion i» increiidcil. Hyi«)th<Tmia i« produu'd by normal urine, 
but once it ia filtered through charcoal it loses this property, 
f rinary nnimonia pai«8C» through Ibo tiltcr, whilo tJic substaut-c 
which determines hypothermia is retained in the charcoal. The 
liy|iothvrmia of certain iiripmios is not, therefore', capiibk- of 
being attributed to ammonia. 

There csist* in iirini' u group of bodiett which arc not all 
named, and which are confounded under the title of ejtlradivs 
substancM. By dcgrctw wc rccognirc the clicinical clianctors of 
some of them, — ho much so that the unknown part of the extract 
becomes gradually less and 1cm. For a long time, now, hav« 
tliesi- extractive substances been incriminated by Scherer, Schot- 
tin, Opplcr, PcrU. and Chalvcl, In this way lins the theory of 
poieioning by extractive substances originated which Jaccoud has 
formulated, under the name of crcalinamia, witliout accuHing 
more particularly creatin, except id symbolizing, under tliis ' 
category, the toxic action of all the group. 

('linical observation, which has pretended to give support to 
the different theories, brings to this its array of obsvr^'atious;! 
but, if we examine the fnots cited aa bearing upon poisoning by 
extractive substances. — for example, those of C'halvot, who has 
demonstrated in thwc eases tlie increase of extractive matters 
in th^ blood, — we do not see such or such a clinical symptom 
predominate. It is the picture of tincniia eimiplete in all ila 
forms, with the exception of this form of sui)poged nriemia in 
which the urine contain:* in twi-nty-four hour* a quantity of 
solids equal or superior to the normal. 

In the cases n'-ganling which ClwiWct and thow who share IiiB 
opinion have spoken, we sec the amount of the eitractires, of. 
urea, and coloring mnttn diminiih in ttic urine; lo ths bl 
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ritradivM increoM while th« toxieity of the urine diministMS, 
as 1 have tihown. Tliat is true unemia. Well, let iii* «¥ what 
may be, from tlie point of view of tJit> production of toxic acci- 
dents, the action of each of the organic substnnces taken from 
thia group of extriiclivfjt : — 

Oric acid is not toxic in the dose of 0.C4 gram per kilo* 
gram of the animal. Uippuric add, according to Challon, 
Felbt, and Bitter, can only hecome toxic in tlie quantities formed 
by the animal in fnim ten to twelve dnjn- I have injected into 
the veins of the rabbit hippnric acid, diseolved in water by the 
help of a little Boila, in Oie (l«»e of 4.59 grains per kilo^am of 
animal, without inducing the slightest toiic phenomena. Thi» 
inoflcnaire amount rcprcccots omrl; the whole <iu»nlity which the 
animal would have required one himdred days to make. Ortatin 
undoabtedly incretis(« in the blood of individuals who succumb 
to urtemia (Hcherer, Schottin, Hoppe, Oppler). Is the toxicity 
due to it? Challan finds it toxic, Tt^tnt not toxic. Felix and 
ItittiT have not been able to kill an animal by injecting into It 
all at once the (|uantity of creatin which it excreta in seventeen 
days. Creatin may, thert-fore, he incriminateil still l<«a than 
area; for, if urea can kill when it is injected abruptly into the 
veiDS of an animal in the quantity which it would have formed 
in sixteen days, we do not determine in it, according to my 
experience, any appreciable toxic accident, by injecting into it 
the quantity of creatin which it would have formed in eci'cnty- 
tiro dam Creatinin, which exisU in the hlood in such smalt 
quantity that it appears doubtful to many physiologists, i» 
fiirmed in the kidney by transformation of creatin. Could it be 
taken up again by the blood, in case of oli?it ruction to the renal 
excrt-tion? Feltz and Kitter have proved that the creatinin 
excreted in six days does not kill, but that death may be caused 
by tlie quantity which is excreted in thirteen days. It can, ther*!- 
fore, induce intoxication, if it exist in the blood in »iil1icient 
quantit}-. But it is an energetic base, capable of producing 
accidents by virtue of itt excess of alkalinity. It can oidy be 
employed is the form of salts. The chloride of creatinin is 
hardly injurious; the ijuantity of creatinin excreted during ten 
days, and injected, in the form of creatinin chloride, by an in- 
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travenouB chaimel, does not hasten death by one minute, in the 
case of a dog, after nephrectomy. Death has been induced on 
the third day, aa ordinarily (Feltz and Bitter). 

Leucin: All that water can dissolve of it produces no acci- 
dent (Feltz and Sitter). The quantity of tyrosin excreted in 
three days by sick men ia not followed by any toxic effect. 
Taurin, in the dose of 0.5 gram per kilogram of animal, is with- 
out effect. Xanlhin^ kypoxantkin^ and gvanin do not produce 
any result either. 

The coloring substances have been incriminated by Thudi- 
cum, on account of the feeble coloration of the urine of those 
suffering from urssmia. We have seen already that normal 
nrine loses the one-half of its toxicity by decoloration ; decolored 
bile is also less toxic. The coloring matters are, therefore, sus- 
pected by me from their toxicity point of view; but does not 
filtration by charcoal remove from the urine any other thing 
than the coloring substances? I am not right in saying that the 
coloring substances are the true — the principal — cause of the 
toxicity of urine. Nevertheless, they belong to the group of 
those organic substances to which we ought to attribute nearly 
the one-half of this toxicity, I have tried to estimate the degree 
of toxicity of one of the coloring substancea of the urine, viz., 
urobilin. Thrice I have made, in the case of a rabbit, an intra- 
venous injection of this substance; thrice the experiment has 
failed, from want of sufficient quantity of material. I can only 
eay that, if bilirubin kills, after a dose of 5 centigrams per kilo- 
gram, urobilin, in a dose of 15 centigrams, does not kill at all. 
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Patiioqbsesib op TTb^mia — ^Thb Part Pi-aybd Bt 

Oroanio Substances and Mineiul Matteiis 

IN TJr,smio Intoxicatios. 



TrM nvTMMt* CD>-**T«atli or oo«'*l(l)th of tb« totjil loildtr o( urin*; >mnia- 
al4 eMtntnilD* to It » t«rl Karcclj ■pproclible, W* CBO ncrord fi (bo 
odlorlDV vnboIte^Mi And olb*nt Qitd br cbAmal, IwO'Qflb* of 1b« loxirllx; 
but lb» Dum oC *ll lbs srsuilc maittr teprMonU oalr l*o-tblfiJ» ul thi- loul 

lotldty, Tba 4lir*r«ncs I*, tbantorr, mail' up by Iba mintrat maltrrt. 

KuifK«rat*d aUUinenM ot Felli mil Ritlcr, wbo canildsr Ibrm lb* Ml* 
CAIJB4 ot uripnili,— ' — AuHlTtiL* of tbv ar:tiua uf vHr^ouit tnloorftl inAUf<r>> 
K^tlbly MlU. mlkaHrtit baKa. fimah Impbrtanoc or {ho BaLti DC «r>da. llR' 
portuica of tbi? ■-itU (>f (lOtaM Icblorlil" nf poluitium; iib(»pb<it«i lUl* 

pbal*. and ptii;iiikulfb*l* ot poUu*). FbyilolacltiJ ADtiioDlim bMvMO 

nuMtlilu lUbiilaiicr* and Ibtwr Dl an orgnnio and mluml nuliira. abltb 
cauu convuliloua. Tb* prcdomlnimo of coma or convulilooa tn uiicniU 
deptndi upon Ibn moatloa of ootiTUlBiaa— cauilnf or DarniKilnj; (ubaUnciu. 
Ummla la a Bilivd form of palaaulni. aad duo to many cau*«*. 

Ik recnpitulating tht! Vi'lies in which we rpcognir^ g attain 
toxic power, we find urea, which would reprce^at ODe-eeTenth 
or one-eighth of the total toxicity of urine; ammonifl, which jr 
toxic, bat in a fraction which escapee ue; those eubetancee which 
behave iu the manner of coloring matten), Ix'ing, like them, fixed 
by charcoal, and to which we ascribe two-fiftha of the toxicity. 
Eacli one of these bodif« induces intoxication, and may piny its 
own part; but the sum of all theee organic subatances only rep- 
rc«cnt« two-thirds of the whole toxicity of the urine. What 
IB, then, the difference neceeaary to complete this totality ? There 
remains to un the mineral subalances which, according to Fflti 
and Bitter, would be the esclusire cause of the toxicity. There 
ia evidently fallacy in tlie statemeut of these authnrn, who have 
made such remarkable researches. They refuse to take any 
notice of partial or fmgnientary intoxicationK; they do not wish 
to admit as a toxic agent anything but one substance alone. 
This i» the vulncruhlc point of their work. 

Theee experimenters, who deny that all the toxic action i« 
due to the orpiinic mil'slance*!. have y*'l rciogniwd their toxicity; 
but they do not take any account of theee organic suliKtanc«f, 
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beraiise by tlieni alone Oiej" have not bwa able to prtiduce dcntli, 
uot hsving carried the injection srifiBciently far, and in strong 
enough dosc«. In Uic C8«« of an animal dying within three dnys 
after nephrettoniy. they have said that the cause of death could 
only be tbe itubi<tnuce which kills in a quantity c^ual to that which 
K nonnally excreted Id three days. Now, since by the extract 
(if tbe organic »ub«tances of the urine of three duj-« they have 
not been able to produce death, they deny to the organic sub- 
stancea every toxic action, without wishing to admit that their 
partial toxicity could be regarded as an explanation of the com- 
plete toxicity. 

Let UB see, however, witli MM. Felta and Kittcr, what the 
tnijiera] suhstunics can do? Tiiwc ari- rery nuincroufi, but a 
large number of them ain be left out of consideration, on account 
of their imsignificiint weight. A man of 75 kilograms eliminaUs 
in twenty-four hours 1350 grams of urine, the density of which 
is lOIB. Thii« urine contaimt ."ifl graniK of solid mattsr, wliich 
ia decomposed into 43 grams of organic matter and IG grams of 
mineral. These last are coiiip()8od of 2 grams of earthy ralta 
(Halts of lime and magnesia), 4 grams of salUi of potnss, and JO 
grams of salts of eodu, including iu th(«e weights the acidg of the 
buses. If we state these as being the figures for the composition 
of a liter of urine, we have: — 



SdUiI maltcT. 41 snimB. 



OrBMlc. M Br.™.. P 



The whole of the earthy salfs do not come ont well in ex- 
periment, on account of the difficulty which there is in main- 
taining them diaftolved in the blood-plasma by intravenous in- 
jection. I cannot, therefore, say anything about them. Bci<id>-«, 
they are in small quantity in tbe mineral mass. The alkaline 
salts on tlie contrary, are very soluble. They arc of large quan- 
tity, and deserve our attention. 

The salts of soda seem the more important ou account of 
their weight. In reality they have only a feeble toxicity. Chlo- 
ride of sodium kills I kilogram of animals in the dose of 5.17 
grams; but chloride of smlium is llie most toxic of the salts 
of loda of Uie urine. The soda of the urine of twenty-four hour* 
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would kill, at tiio outside, 3 kitograme, while Uiis quantity of 
urine kilU 30. 

It is othtTwiBc with the ealts of potass. They are occasion- 
ally present in largo quantity, — 3 milliftrams per cubic conti- 
mcter of urine. Forty to sixty cubic cfntirndtTS of urine being 
toxi« (the mean 45), the quantity of urine which killn one kilo- 
gram of animal would contain nearly 13 or 14 centigrams of 
salta of potaft-1. Thin would be nearly a sufDcient quantity if all 
the salts of potass were represented by chloride of potassium ; 
hiit lliere are the phwplmte, sulphate, and plieiiysiilplmtr of 
pota£«. which do not have the same toxicity. The chloride of 
potassium is the moAt toxic; it kil!» in the proportion of 18 
centigrams per kilogram of animal. But the phosphate of 
potaee only di-li"rminiw toxic nccidenU after a do»e of 'iS centi- 
icrame. With (he phenylsulphate we have Been toxic accidents, 
but not iVnth. TIh'kc ditTcrencc* of toxicity explain to tie that 
tlie mixture of the salts of potass gires a leas toxicity tlian the 
chloride of potaMitini. 

Like Keltz and Ititter. I have deatmyed the organic matter 
of urine mid diiwulved th« mineral subt^tnnees, and I have noticed 
that frequently, contrary to their statements, tlic salts of potass 
contained in iiO nihie c4-ntiniet4rn> of urine do not induce any 
accident, but that accidents arise if we take the oalta of potass 
contained in a double quantity of urine. In order to kill there 
ia required sometimes a quantity of potass double that which the 
usual quantity of urine causing death contains. Besides, this 
quantity of potass kills in quite another way, vis.: with con* 
TuUions; whercjut normal urine, t<ikcn during the height of the 
day, does not induce conrulsions. In death by potatw the heart 
is arrested; this organ continues to beat, however, when it is 
urine which has cansed the poisoning. A normal, decolored 
urin« which Htill contains nearly all its potass docs not kill, even 
when we increase the dose by one-half, and then it kills without 
oonvuUious; in spit« of the larger dose, the action of potass 
remains obscured. 

Wc have already spoken of these toxic aasociationa which 
exist in nrine. The convulsive suhstanoe insoluble in aleoltol, 
when added to Uiat which is soluble in alcohol, does not give 
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rtne to conTiilHions.. It is the result of a phyHtnlngical anfago- 
nieia. A 8ubetaoce which det^rmineE couTulsions is neutraliecd 
by nnothor organic »uh»tnuee which j'ryduof* ii(irciwi», and lhi» 
association of the two hinders the appearance of convulsions. 
There i» an auUigoni)im heUecu tliv narcotic »uhstaiici.'S soluble 
in alcohol and tiio convulsire substjincea which are insoluble; 
a possible antugouism, too, between tliv firet and potoMt. TI)o 
c(]tii!ibri)iin re^iulting from the antagonism between these various 
substances may be broken by incrensing cither the potaes or IliC 
convulsive organic nubftanoe. There arc patliological tirintx 
which, thoufih decolored, retain tlicir conFuUive power; tliis 
is perhaps due to the potiw*. Convul«ivu urines arc ospeciiilly 
febrile urlnem, since there in siipprcRsion of alimentation and an 
increase of cellular destruction. 

The diminution of alimentation docs not introduce moi 
potass into the economy; it diminishes the totality of the rain- 
era) 8alt«. But the increase of disajwimllation augmouts certain 
nitrogenous substances, and particularly potass, by destroying 
the mineral framework of the cWs. A1«o, whereas potass only 
represents one-fourth of tlie whole mass of tlie mineral sub- 
stances, we find potass present in quantity at least equal to the 
soda. If the urine becomes scnnly, if, ioAteail of 1000 grams, 
the secretion falls to 600, admitting tiie specific gravity to be 
equal or higher even than the normal, the quantily of mineral 
matter which it carries away may be equal to the normal, per 
liter, but not for the twenty-four hours; the cmunction falls to 
one-half or two-thirds of that which it ought to be and there 
occnrn in the organism au nccuiiiulnli"n of mineral substances, 
particularly potass. This may then become a eau.te of intoxica* 
tion, for the substances wliieh arc antagonistic to it io the nor- 
mal utate no longer nullioe to neutralize its convulsiTC action., 
Wb know that, in uremic phenomena, there may be, in certain 
conditions, a predominance of the action of potasd, which may 
represent two-thirds of the toxicity, instead of one-third. 

The study of the accidents which arise from intoxication hy 
potass leads up to the denial to it of the r61e of its being the sole 
canse of unemia. There are summecl up in this word conviil- 
tjomi and death in opisthotonos; but we observe neither oon- 
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traction of the pupil, diuresis, low temperature due to dimin- 
ished 08 lorifi cation, nor salivation. Alt the salts of potaea kill 
with stoppage of the heart, which urine does not. 

Thug I admit that potass is toxic, but not that urines are 
rendered tosic by it alone. If we seek in clinical facts some 
reasons for or against the exclusive pathogenic role of potass, 
we find in ursemia reasons to reject the affirmation. First, we 
must show that in those suffering from ursmia there is an accu- 
mulation of potass; hut observers who have believed that thej 
have found this in excess have estimated their dosage upon the 
total quantity of blood. Now, what is toxic in the blood can 
only be what is in solution in the plasma; what is held as a 
constituent part of the living cell by force of tension cannot 
take any part in toxic actions. There is in serum only traces 
of potass. In the researches, otherwise insignificant and con- 
tradictory, which have been made upon the variations of potass, 
we have taken notice of the serum and of the corpuscles, which 
are so richly provided with and are so strong in their affinity 
for it. Suppose even that there is an accumulation of potass in 
the blood-plasma ; this would not explain unemia, in which there 
arc only convulsions; it would not explain the subjective symp- 
toms which precede those or accompany them, — narcosis; ursmic 
coma; pupillary contraction, which is a prominent phenomenon 
in ursemia (a circumstance impressed upon me during the course 
of the last cholera epidemic). AH these symptoms intoxication 
by the whole of the substances of the urine explains, but not 
by potass. We can appreciate the relative toxicity of the prin- 
cipal mineral substances of the urine from the following table, 
which I have taken from experiments made in common with iS. 
Tapret. For Table of Substance, Bee next page. 

If we apply these facte to the results of the analyses of urine 
of man, we arrive, by means of calculations, of which I shall 
spare you the details, at the following results: — 

One kilogram of man eliminating in twenty-four hours a 
quantity of urine capable of killing 4G1 grams of animal, the 
proportional part of the mineral matter in this toxicity may be 
indicated as follows: potass kills 217 grams; soda, 30 grams; 
calcium, 10 grams j magnesia, 7 grams. The whole of the mill- 

• 
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erftl nuUtcT killd 2M gmms. On Ui« otlior side, uroa kilU 63 
f^ms. There remains to be destroyed 134 grams. We know 
from othor cxporimcnle th«t nominl iiriiio lciiv<« bcliind in cb 
coni one-tliird of its toxicity ; that charcoal, consequently, retains 
iduIUt which inut^t be capabkt of killing 154 grutntt. Among 
these substances llxed in charcoal llierc is onc-sii^tecnth nf the 
total potai>«; this fraction of potiies would kill 14 Rrams. The 
organic suljslanccs cupabli^ of being fixed by cliarcoiil wowld 
therefore be capable of killing HO grame. This figure passes by 
6 beyond tlie IM grairnt which rt-iuain to pn>diicc intoxi<MilioD. 
That is due to errors inherent in all these eetimatee; the caase 
of it may he in tho chiircoul hoinji able to Ux a purl of the urea 
or some mineral matter other than potass; it may finally be 
explained by tlie uriuo containing; pois(ini> which are antugonistic, 
— a. fact which we hare placed beyond doubt. 

Wc may BUy that 1 kilogram of man eliminates in twenty- 
four hours organic matter, capable of being fixed by charcoal, 
which is able to deetroy at leiut 134 grams of animal. Tbeeo 
ftubstances (coloring, extractives, or alkaloids) represent 30 
per cent, of the total toxicity. It is to those substances, still 
iiiidetcrmined, that hereafter the effort of chemiKtry should bo 
directed. We know of them only what phj-siology has tiiught 
ui^, — one contracts the pupil, another is convulsive, and tha 
third lowers the temperature. Chemistry will also have to isnhite, 
in the ntcoholie extract, tho narcotic i^ubKtaiiei' and the enlivating, 
which is perhap toxic. I have thought timt Uie alkaloids will 
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only cxplnia n very smaJI portion of the 30 per cent, of the tox- 
icity attributable to undetprmined bodies. 

In »ny cnsi\ wi> hnvo come to thirt condnsion : It is that the 
vfTiole of the itiioeral substances reckon, at the most, as 57 per 
ccut. of thp uriuury toxicity, and that potuKs explains, at the 
most, 47 per cent, of this toxicity. Thus, unpmia coinj>riP€s 
various and mtiltiplc intoxications, to whidi arc attributitbic 
various syiiipfoma. It is a mixed poisoning, not by urine (as one 
calls it by misapplication of words), but by what should have 
become nrinc; for the accidentfl from the retention of urinary 
substances arc not tluiiH.' from the rcabsorption of urine. The 
8i>urce8 of uru-mia are: disassimilation, a certain nutiiber of 
secretions, alimentation, — especially the alimentary mineral sub- 
stances, — and, Inst, iutcstirnl putrefactions. The knowledge of 
these origins of uneniia furnishes, as we shall see, valuable indi- 
cations from the iKiint of view of treatment. 



LECTURE XV. 
Thb Thk&apedtio PATHOaSHsetS OF Ur^mu. 

Kt»umt tit tb* pklbetMMla t>( tiremlk foatldtred a> ■ eomiili'x IntoilcsUoa and 
4ii« 141 poifionii rvHdliinji frntn dinHxnicnllHltfin^ fttriitiihfd by allmvntattoD, 1h* 

blllarr iccmlona. iik! Intciiliii] pumUctloDs. Tbe rpimt nmiinriioD. 

bjtvlnc Iwfioiiift KiKumrimt. maj bf< nuppU-ciii^Dted by other ti[>pRHttji. — Ui* 
■Ictn Aod 1unc?--'Bitiha uf hoi Ji4i1 dry Air, Ytpor b&lbL Bu^oTLDr mrdlo- 
nrot*. Tbrvc mdbndi bmc lbs liult o( dltnlainhlnK tbo rvoal nwrBllan,' — 
til>*a« 4«ILd1'i1 (u ■ruuiiv ih« nosl runrllon. vitbi^r b)i rrduclne conseetiao 
ol tbe kldnrTi rreTUlilTCa. nupplnK. BlniipiamB) or bjr ■svcl'-ntlDK nilleilr 
lb* m»,l clrcnlatlon (utillljr ol dry uuUdouuh rrlcUon). Aciioo Dl mrdlra- 
mcnl* CBllcd diuntlca (»Selnf. dllUallal. In dl calls ni. lounlrr-lnitlratlona, 
aod nianai:i-mf<rit tit dlKllalla )q oapbiitla- CuLd iDJtTtkcina aA a dkurvtlc, coel 
drinka. Urea aa a dlurcllc medic Inc. -^Can fn ■uppkmi'lit tbi kldD*)' bT 
otlhiipjc, aa an •munclorf. Ibe mut^uua mninbrAn** of tbii dtKr^Uva caoaLt 
Vonutlnga^ their InconTenlcDcea. Pureallvea: the dcbrdlDtlDn ot the tluUM 
vblcb thoj* jiniduc^ may bfcoma dnnsirouan Of bLifAdlnc: It remOTnl 
from tba blood ono-alitrcntli or tba oiuactlra material wblcb tbe urlD* 
ou|[hl to throw out. A bl^iHilnjc or U itrama rvmow aa much polaon aa 
no crami of dlarrhtcLc liquid, and aa 100 llirra of fiura pi ration. Vtllltr M 
bt*n]lii( ■iiiiix'rfd by rllnlral riprritDr«. 1t> lomial iDdlratIDD in atmt* 
curable nrphrllla. l(a employnicni ovioa to lla balnt the biwt and ■ 
rapid •ipi'dlvnt In tbe trrmlnal urarmla ot shronic nophrlUa.- — ^AutldoU* 
to untmlc poliona. Inhalation* of «htOrotorm. Artlon nt cbliiral. Broaild* 
ot (odium. Tradlllanal and patbogrnic tbcraprullco. Milk reflmen to dl- 
mlnlab biliary avtrellOD and to pnvent putrnai'ibln loiiillnal raalduai. 
Charcoal aa the meaoa ot IlilDg tbo colorlpg mailer ot ihe bile. InUrdic- 
tlon ot roMt moat, alltiicula rlvb In eitraiillira aod mlniral matlfir. aoup. 
Diet coiDpoan) ot milk, nblle of FgR. chccae, boiled meat. DlalnfeciloD and 
Inlutlnal anliacpila with ludufnruiliFd rhnirnal and naphlhaltn. Aitrr*- 
■nent betaeen the mraoa wblcb experiment baa ruillted and tbo» whkh aro 
lb* outvoma ot a aludy ot pathoit«niiala. 



I itROARD urffMiiia, ttion, a« a coniplw pfii«>ii, to which, in 
unequal propotiions, all the poisons introduceil iirtrmiilly into 
the orgnniBtn or found thon-in pliysioli)gicii!ly contribute, when 
the quantity of poison formed or introduced in twoiity-fowrj 
hours (-an no longer be idiminatcd in the game time by the 
kidneys, which hare become scarcely sufficiently j)oriii<!ublc, Tliis 
view, Uie legitimacy of whicli, I think, 1 have experimentallj 
demonstrated to you, differs, to a certainty, from the old doc-^ 
trines and even from those which still prevai! to-day, aince each 
one of them endeavors to attribute to the action of one Eubt-tanoo 
alone all the accidents called unemio. Detween the be»l of th«« 
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opinions — that whicb. self-recommeDde^d by the Dsine of Schoitin, 
iiii^ritiiinntos the whu1t> grniip of oxtriictive suhsUiucea, an opinion 
which M, Jacfoud designates under the theory of creatiufflmis — 
and that which I have proposed there is still this diffcTi-nce, viz.: 
that Schottin and llie partiaans of his theory have only regarded 
ox toxic ugents the siihstnnces which originate from disnsiiiiiiila- 
lion ; but to me UiU is only one of the sources of tlie production 
of the toxic bodi>», and it is uwcwary to add to thcni the poisoiim 
furnished by the biliary secretion, alimentation, and intestinal 
putrcfnctiona. 

The pnthogonic theory which I a^mit is, then, more «im- 
prehensive than its predecessora. Frsmia is to me, I repeat, 
intoxicnticiu by alt th« poisons which, normally introduced into 
or found in the organism, ought to have been elimioafed by the 
ri'UHi puth, and uri' prtvented from being so by the inipenneu- 
bility of the kidneya. 

Such a concoption has led to therapeutic views which appear 
to me not to be deprivt'd of interest Rut hefort; appro.idiiug 
tbem I ought to treat the qii^tion of the possible supplanting 
of the kidney by otlier eliminating organ.i. We have really, 
for a long time, thought, in cases where the renal apparatus 
fail« to accomptisli its depunitive acts, of causing the kidney to 
be supplanted by other organs, such as the skin and lungs. Thus 
wo have given to thnse suffering from ura-miu butlis of hot and 
dry air; we have proposed by this means to introduce, at each 
inspiration, a certain quantity of dry air, which, expelled during 
expiration ladened with moisture, removes in tins way water 
from the organism. We have also tried to induce deprivation 
of water from the economy by tnereaiting the i>erspiration, either 
by administering vapor b.iths or by the employiudut of sudoriBc 
medicinat, such a» jaljorandi. In all these ca^es we certainly 
remove something from the blood, but not, unfortunately, that 
which 18 toxic. We. perhajia, remove from the economy certain 
toxic substances which ought normally to leave by the skin, but 
not tliose which the kidney is charged with the duty of eliminat- 
ing. What we specially remove from the organism by this means 
is water. The incvitalrlc result is diminution of the quantity of 
urine j and it ia difficult for me to admit that tliis diminution 
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of urine is « tisefal reeult in tbe case of patienU whose tirine is 
alrwuJy dimiiiiKliod, Imtii n* rcgarvin quantity nnd »p«^fic gruritjr. 

The queetion might be more logically raised when it is pro- 
posed to iocn>a»v Ui« secretion of urinv bjr rariuus means. Some- 
times we have attempted to diminish tiie congestive state of the 
kidney, eitlitT in acute diseases or io cases of coogOEtife exacer- 
bations arising in the course of chronic alTcctions of this organ, 
by moans of rctul?ivc (wet or dry cupping, leeches, Bioapisms). 
S«ini'tiiiu« wo are obligei) to fitiinulute the nervous syflem by 
irritating its cufancoug branches by friction, in order to obtain, 
in a roflfx miininT, a qiiii-kcning of tbe renal cireiilation and 
consequently an increased seL-retory activity of the kidney, I 
am convinced that, in many ciu<«, cutaneous friction increases 
urinary aecpetion. We have demanded the same result for cer- 
tain medicines, coBi-iue and digitalis espceitdly, — means ditfering 
from the preceding, aince they are appli(>d to the renlrat nerrous 
system. Apropos of di(;itatis, I cannot refuse to tell you that 
this medicine ought not to he tiidifTt-renlly t-mptoved at all jwri- 
ods in diseases of tlie kidney. When the function of the kidney 
is impeded it i» prudent to use only with extreme cantiuu certain 
medicines. When the impermeability of the kidney has become 
tucJi tlinl it a-aifix to hive tlie power of cliniinnting toxic sub- 
stances fonued by the organism, there is then retained the 
medicinal subt^tanct*; the kiilney is as impermeable for thera- 
peutic poisons aa for natural poisons, and the em|>loynient of 
toxic medicines, in similar eases, has no other effect than to bring 
about an ns.sociation of medicinal intoxication with a unvinic. 

Digitalis succeeds, however, in ecrtftin eases of Bright's dis- 
ease, in increasing the quantity of urine, but it is chiefly so when 
there are cardiac disorders associated with disease of the kidney, 
and when thi* organ ha^ not become very impermcibte ; at a 
period more advanced we ought to dread the action of digitalis. 
I do not say tliut it is abAoliitety necessary to renounce it. but 
it is necessary to watch the a<I ministration of it very carefully. 
Prudence, moiwover, dow not wnsiitt in using smiill doses only; 
we must em])loy, on tbe contrary, sufficiently large doses, — dmta 
that run the risk of being toxic, — without which we would not 
obtaia any result; but these doses ought to be sufllciently siqbII 



THERAPKUTIC PATHOUKNIWrS OF UR.EMIA. 



135 



M Uiat we may have time immediately to suppresa the adDiini^- 
tration of the drug if there appear eifnis of intolerance, naiiAea, 
or vnmitiiig. It gixw without raying that dij^ntaliii ia inapplicable 
in that form of unemia which is chnructtTized cliiiicaliy by 
gtetro-iiiUi^liiial acridoiits. 

There are yet other meana of increasmf; the qTiantity of 
nrinv. Wc luuy jiropuifv ttio dinplaeenn'iit of a part of the maas 
of blood, which ie in relative atajniation in certain parts of Uie 
vascular syBtym, and to throw it into the geiiernl circulation, in 
ordiT to inpreaso the pressure within the vessels of the kidney. 
Between the arterial capillaries of the abdomen and the liver is 
foimd (jiiite a considerable ma^s of blood aecuraulated in the 
portal BVBtem and in tlie heputic and splenic parenchyma; we 
may thr<jw that renorve, nearly utagnant, into motion in the 
peneral circulation; we may emply, in a word, the portal sya- 
t«m, in order to augment the general arterial tension and, in 
conset^uenee, stimulate the renal function to activity. This 
re»ult may be obtained by the intrndnetion of cold water into 
the abdomen, by the employment of cold injections, I have seen, 
in certain cast?, a grave anuria dii>appcor by (he use of cold 
injeetiona ; it ia therefore a meana we ought not to neglect. We 
may administer cool drinkn. which, iK-siilcs the wtlmnlation which 
they imprw* upon the contractility of the abdominal veasels, will 
induce absorption of a certain quantity of water, in order still 
to increuse diim-sis. Amcuig the llquida which it in usual to 
prescribe, milk ia one of the most powerful medicaments which 
wc can oppo«c to iira'mic accidents, and not only to albuminuria. 
Ita advantages are numerous, as vre shall see. 

We can also utilize aa a medicament a body which hnH been 
considered, until to-day, a poison, and which is capable, more 
than any other, of encouraging the secretion of nrin«. I am 
now speaking of urea, to which we certainly cannot attribute 
the accidenta of uncmin, and which, on its own side, even com- 
bata theni by forcing the renal barrier. In animals urea has 
been ejtperimentally demonstrated to be a diuretic. In a healthy 
man, ingested by the goatric mueoua membrane, it bag not A\y 
pearcd to increase the quantity of urine. It would therefore 
remain to be determined whether, in a sick person, by subcu- 
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taueoiiB injeetiona of urea, we could succeed in incrcanmg the 
uruiary secrctiou. 1 liave utidortaken in animuU. aud more lately 
in men, eKperinienta bearing upon thiti point. In a patient witJi 
Brighfs diHcasf.', the gnbjcct of s cardiac affection, ] have once 
seen the subeutaneotiK injection of iirt^a indiKx- «. diuriviH of 7 
liters in twcntv-four hours; but I ou^ht to aay that in the 
renewed re!apHt« of oliguria iu thie Mino patient the injection 
of urea has failed, &b has also, at other limee, the adrainifitratioa 
of digitalis, which some wc*.-k» prcvinu#ly had abundantly induced 
diuToeis. 

I ha\'e <<At»h!ishct1 that the skin and the lung cannot vicari- 
ously aid Uie kidney which has become incapable of accomplifih- 
ing it« tiifik of elimination. Rut, hare other emundorira the 
power? Or, at least, can we not utilize as eniunctoriea large 
mucous surfaces, euch m timt of the digestive canal, the atomacb, 
and intestine? 

For a long time we have combated uncmia by inducing vom- 
iting. We have sought to imitate what occurs in certain ca»cfi of 
ura-mia in which vomiting is frequent; it is thurvfore proposed 
to provoke a secretion of eifradive matter from the surface of 
the Btoma(;b. Tt Ih not i>liriwn thut the vomiting notably in- 
creaaee the gastric secretion. It has, on the contrary, two evident 
inconveuicncofl: it produces two effe^ta, — lowering of arterial 
tension and, in consequence, diminution of renal secretion ; and 
increase of the cutaneous xecretion, which further diminishes 
the renal secretion. Besides, some have quickly given up thia 
practice, and hiive had nsxinrm to the intwtino, in which they 
have provoked hypersecretion by drastic purgatives. Purgatives 
have been employed for a very long time, in accordance with 
theoretical views. It is upon Uic tlieory of Wilson that physi- 
cians have relied, who have wished, by means of purgatives, 
to remove urea from the blood; but the intestinal secretion haa 
no elective action upon urea; it only removes urea from the 
blood in the proportion in which it is found in the blood-plasma. 
If the scrum of blood contains, per liter, 32 centigrams of nrea, 
the liquid which exudes into the intestine under the influence 
of purgatives contains exactly 32 centigrams of urea pur liter. 
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On Uie other hand, if we remove oue liter of water from the 
blood by the intestinal tract, it is simply a Ulcr of water leas 
timt will imnsi away by the renal path; but thJH liter of water, 
eliminated as urine, couM have removed fifty times more urea. 
In n<ldition, we know that the theory of Wilson i» wrong, and that 
urea is not the cause of the unemic accidents, 

liCt us Bee what in the composition of the f^iibittances elimi- 
nated by purgatives, only considered u poisonous. Purgatives 
rfniove from the blood, in the first placA, woti-r; they dehydrate 
the blood and. consequently, the tissues; this dehydration, per- 
haps, cau.'iie!' a diminution of cedemiis and elTuflion.* into Hcroua 
coritics; this will remove, perhaps, water from the cells and, 
along with this water, a portion of toxic material. But there 
will only rc«ult from this a favorable effect if we immediately 
rciitore to the ti^iies the water wliieh we huvo junt removed; 
othcm-iee wc shall have only displaced the poison by making it 
paitA from the cells into Ihe plasma; after dehydration it 18 
necessary to bring about immediate hydration. This is a dan- 
gcrouK game; we are never sure of being ^le to graduate at 
will these alternatives of subtraction and restitution of water 
from the blood and tissues. 

NeverthclesA, I do not wish to proscribe a metliod in favor 
of wliich clinical experience seems to have decided for a long 
time pa-iL DiarrbcM rioes not reinove urea from the blcxHl, but 
it removes poisons from it. In an adult, in good health, I have, 
for six consecutive duyji, meitsiired the urinary toxicity, in 
periods of four hours. The curve of the toxicity ia reproduced 
each day, regidarly ond always at the same time. But I liavc 
established a disturbance coincident with a diarrho-a. During 
the four hours coincident with this diarrhoea, urinary toxicity 
had undergone notable diminution. 1 have thought that the 
poisons which were then wanting in the urine bad been carried 
away by the intestinal fluid. 

We have until now only discussed mituiis Ihat are injurious 
or uncertain. What is thought of bleeding? What happens 
when we remove blood from a uncmic? In removing 32 grama 
of blood you remove from it 50 centigrams of extractive sub- 
stances; the daily climinatioa by urine is 8 grams; you, there- 
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fore, in tills way, remove one-six trantb of the eztroctiTe «ub- 
stnncM wliich the urine ought to eany away. This rcgult i« 
not ins i^i (lean t ; for, if tiie kidnej ought to remove in one 
boor these 50 centigrams of extractives, and if th^ conruleive 
or oomstose aceidentA rejiulling from tlii« iioneliminatiou can 
kill the patient during this hour, the bleixling which yon induee 
may save the life of the patient, by removing, for llie moment, 
from him. the excess of toxic material which eaiisea the devel- 
opment of fata) aocidcnb). 

In any case, it is certain that ve remove from the economy 
mon* exlnictives by bli'e<itii(; than liy any other channel, the 
renal tract evccpted. for a blfedintf of SB gram* retnovta from 
it as much as SSO grams of a liquid diarrhati does, or as 100 litert 
of perspiralioH. Besides, it ie not only 32 grams of blood — tlifl 
quantity drawn hy two lecch« — which we have removed in 
similar cases. Abererombie, Marshall Hall, Sayer, and many 
olInTd in addition have einplfiyed cnpioua bleedings for unemic 
accidents, and they have seen patients cured who were assuredly 
threatened by death. It is chiefly in acuto curable nephritis, 
auch aa scarlatinal nephritis, that bleeding finds its formal 
indication when vira?mic accidents arise, for in tlt«w eases th« 
renal ntalady only demands cure when the patient does not suc- 
cumb to the fleeting attack of itneniiii. Tn these oases, therefore, 
it is obligatory to practice bleeding, not only because it is theo- 
retically legitimate, but Iwcause, practically, it has been shown 
to be useful. 

On the contrary, in chronic diseases of Uie kidney the utility 
of bleeding ia doubtful. We cannot incessantly go on bleeding a 
patient with ursBmia who*e kidney is definitively and irrevocably 
diseased ; we should only hasten death hy impoverishing his 
blood. There is scarcely, therefore, naH.ie for practicing bleeding 
in the terminal nnemia of chronic nephritis, cscept once, vix.: 
at that moment when accidents threaten immediate death, and 
when th^re ia no other hope than of delaying for a liltle t)ie fatiil 
termination. Since, in the majority of cases, we cannot derive 
great benefit from bleeding, we have thought of employing auti- 
dotea capable of opposing their physiological effects to those of 
the poi^onti which have indua-d the uivmic attacks. 
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InhalntioiiB of chloroform have been xukhm^uI, I'spn'iallv m 
this particular intoxication which eingukrly resembles unemia, 
viz. : in the eclampsia of lying-in women. The evidence of their 
utility has not been so great in the ursmia of nephritis. In every 
case they finr] their application only in the convuUivc form, 
and, of courBc, we cannot think of them for the comatose farm. 
It is also for tho couviiUive variety that the action of chlornl 
should be reserved, of which we do not otherwise know what is 
i(8 e.taet value in thcte casra. Bromiile of potassium, which has 
also been proposed, ought to be rejecte<i at once; for it can of 
itself iletermino intoxicjition hy the potn^ which it eontain*. 
If we wish to treat unemic convulsive accidents by bromide 
preparations wc should use bromide of sodium ; but never should 
we employ, in unemia, uny salt of pota.<i.mim, no more the bro- 
mide of potat^iiim than the nitrate. Under other conditions wc 
would replace them with advantage by the bromide and nitrata 
of medium, which arc just as nctive Iherapcuticully and forly 
timee less toxic. 

That is, therefore, the therapeutic pnigruni for uremia, such 
as our predecessors have bequeathed to ua. Among all these 
mciiiiH, what of worth remains? Certain diuretic agents, — first, 
audi things as milk, and bleeding for certain casee. Yet pep- 
baps something e|[i*« might be done for th<^c uncniic accidents 
by applying the palhogenii: Iheriipfutics which ! have been trying 
to put in favor during the six year* that I have lectured. There 
are, perhaps, therapeutical indications to be derived from the 
knowledge we [«osai?s8 of the sources of the accumulation of toxic 
eubatancea in the economy, — disassimilation, the secretion of 
tbe lirer, alimentation, and intestinal put refnct iona. T-ct us sec 
if we cannot act upon one or other of these sources of intoxica- 
tion) to u to exhaust or diminish them. 

Can we delay disassimilation? Is there any indication for 
ftdminiMtring tho^e suhatiinces which have the reputation of 
diminishing the exchanges of nutrition, and which. have been 
culled the medicines tliat save wear and lenr: e.g., arecnic and 
taJerian? It would be quite useless. Disease itself has produee<] 
Uiis arrest of disassimilation. The aeeumulntion of toxic sub- 
atancea has checked the condition of osmosis; an equilibrium of 
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tension lia« bwn <*tal)l i*b<H] bctwi'cn the fluids, — inlrucHluIar 
and e^itracellular ; the circulation of nutter through the cell no 
longer goe« on, f-xci'iit imperfectly ; combustible mib^fluucCH auil 
the hcBt-producing a^nt, oiygen, no longer enter, but with diffi- 
culty, into the wiritlict. — so little that wc eeo the temiKTniture fall, 
an evident proof of a check given to nutrition. The temperature, 
tflken in the rectum, may fall to 30 degrees. The divcutic ititelf 
hflffgone beyond the point wished for in our calculationg. It is 
usclcM, tlicii, to think of further imjH'ding oxidutioii. whoiw in- 
sufliciency may, by itself alone, caoite death. I go farther: those 
things which are especially toxic arc the products of life withont 
oxygen. Increase the free oiygen, and you will only njoderately 
iDcroase dii;a«»imi]atiott, but the products of this disa»:iniilation 
will he nitioh ]es» toxic. I have tieen i>xposure in compressed air 
dimiiiii;h by more thau one-half the urinary toicicity. It in, there- 
fore, rational to adopt the practice of Jaceond, who epeaka highly 
of the inhalations of oxygen in the treatment of uremia. 

What can we do to combat that source of poison which ia 
resident in the biliary bit ret ion ? We can first diminish th« 
quantity of bile secrt<ted. A ineanH used empirically, and which 
is e.tccllent, is milk, when it is well digcclcd, for if it is not 
8b«orbed it purges and increafiea the biliary secretion. But when 
the digestion of milk is perfect coustipution is established, and 
the dry and hard fmcal residue which it leaves contains almost 
no biliary pigment. We can also expel biU% when it haa been 
forined, by washing it out by the help of certain neutral salts, 
whose action is limited to making it force ita way rapidly through 
tbp intestinal contents aa far as the anus. You will avoid, in 
e\-ery case, the potass purgatives, — soluble cream of tartar and 
the salt of Si>ignettc. But in bile the greatest part of ita toticity 
rests in the coloring matter. We have proof that decolored bile 
is much IcM toxic. We hare the means of decoloring bile in tbe 
digestive canal by adminiHtering charcoal in suRicient quantity. 

We can diminish the toiicity which is resident in food 
sources by diminishing, fnim this point of view, chiefly their 
mineral substances, — e.<j., potass, which contributes a very im- 
portant share in the production of intoxtcfttion. W« will choose, 
ioi ammic eubjcctSj food that ia ^ickty digested and absorbed. 
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«nd which will also have the advantage of not handing over to 
the agents of intestinal putrefaction undigi'stecl and easily piitrea- 
cible material. We will search for foods not rich in extractives 
and in potass. We will, then, avoid meat and, as we have done, 
empirically, for a long time, we will choose milk, which is slightly 
rich in potaw, and which has proved itsi.'lf satisfactory, from so 
many points of view, in the treatment of uriEmia. We will add 
to this the white of egg, and, in vase of nci/d, choesc — which no 
longer containg the soluble mineral matter of milk — and boikd 
meat; hut we will interdict soup. 

Finally, a very important indication is to prevent intoxica- 
tion caused hy the products of intcetinal piilrofaclion. Wc 
ou^ht to endeavor, first, to admit only a &maU quantity of 
pulrwcible mutter into the digestive canal, so that the digestive 
residue may form solid masses, presenting at the point of contact 
with the absorbing mucous membrane only surfaces that are hard 
and not eitensive. The pasty rraiduce inceasantiy mashed by 
the intestines, on the conlrury, 8uccct«ivc]y allow of the absorp- 
tion of the poison contained in their superficial and deep layers. 
Milk food, when it is well tolerated, which is the rule when milk 
is ingested in small quantities and well broken up, produces the 
desirable result; that is to say, faecal matter scanty and solid. 
Thus, from whatever point of view we regard it, milk is opposed 
to al) sourct« of intoxication. 

We can still fix the toxic products of intestinal putrefaction 
so as to prevent their absorption. Charcoal gives us the means 
of doing 60. We may even oppose putrefaction itself by induc- 
ing intestinal antiaepsis. Wc pogse^s, in the association of iodo- 
form Id charcoal, and in naphthalin, means which theoretically 
permit us to practice this thoroughly. Salicylate of bismuth 
may lip employ'd for the same end, and, if wc were afraid of 
the passage and accumulation in the blood of the Bmall quantity 
of salicylic acid absorbed, we might cubstilute for it the sub- 
nitrate. In fact, my colleague. Dr. Tapret, has applied this 
theoretical idea to the treatment of ura-mia, and he has thrice 
seen uriEmic accidents disappear when iuteetinal antisepsis had 
heoii iuducM. I tiiyself have seen in one case formidable unemio 
dyspncea disappear witbiu twentjr-four hours after the admiois- 
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tration of naphthalin. The patient, wbo was diabetic, Bnccnmbed 
later on to gangrene, but, to a certainty, he would have been 
dead more quickly from his uraemia. These are only four casea, 
but they are encouraging, especially when we think of the stnall 
number of therapeutic means at our disposal for treating unemia. 
Thus, to resume, diuretics (and, in the first place, milk; 
milk as food), intestinal antiaepBis, bleeding for Bccidente im- 
mediately threatening, and, finally, inhalations of oxygen, — that 
is the treatment which experience has confirmed. It is also that 
which arieee naturally from the conception of the disease, which 
we have admitted. 



LECTURE XVI. 
Transitory on Acotb Auto-intoxication op Intestinal 

ObIOIK — iNTEItNAL StRANODLATION AND CONSTIPATION. 

IncrrBH ot tb( quantltr of polaon Miitilnvil In ths ill(<iiitl'r« r-Kniil wturn Ibcrc li 
nil nuKiD'nUilDD Ot Mm utlvli/ at niirmal rvrmvatailon. 8Tmt>Umi aad 
■lini ot tbo iDCnau dI bcM tcrmc^Utton iind ol putrid tiTrnunlalloo.- — ' 
ruriUrl ri-lnllOD bi'lvuvn lb* Inrrou* of lD(Htln>] fwmcnlillon ind ID- 
cri'aoci] loilcltr ot urini', I'olgnD* vblvb arr toun<l In thn Inietllnt* and 
wblrb pnu tnlo Ibn uHa>. Phi'iiol. iHdul. anil liiajcin; crcaol. Subalan<Y 
whicb giTpa a clirvt color lo urinr atltr Ibr nililitinii nf turi-blarldn ot Iron. 

but ohirb U not icutona. How tb« DriBbUai l> protKctTil against polaoDi 

dcrlicd from ttae IntcatlnM, Pari pla7*d by tbo llvvr trom lb* point ot 
visw ot Ih* arrxat iiii<l dcinlruclliiD ot putrid polaoai. Toililtr at Indol. 

Bxpuimaoti of Schllll «nd o( O. H. Roger, Utllltr of bardnolOK tb« <n- 

t«tliiil pnnlriita. KAIn st ■ulo-lnlnilcallon ot twcal origin. In Intcraal 
ttraoculnllDD apd (b* morbid atalca Failed lDt<atlDa1 ariillmiiila llliimbntt), 
Tbe 1*0 periods of eobatlpalloti : i^onatlpatlon vltb rfcteodon ot liquid roatUr 
cauaea aympluma of InlDtlciillon. and hardoDlng ot Ibc aubataarn rabdera 
Uu iMoiid period ot maatlpatloo ]*•* barmful. 

We knnw Uint Ui<^ jioiwitiit contninn] in the inlMtlnftt, aIm 
those wliidi t-omp from food, bile, or putrefaction, enter, oo 
the one hand, into the ooniplex intoxication called unemin. 
We can, therefore, understand hovr, if the quantity of poison 
inereaaca in the intcfltinee, an intoiic^tinn lii?coinc» possible; 
iiUo tliat disassimilatton docs not hand over to the blood a larger 
amount of toiio matx^rial when tlie kidney reinaina permeable. 

To-day we are poing to study intoxication by reabgorption 
of Bubatanees eontained in the digestive canal, without the prt«- 
cnce of ntlier pathological states. Experiment baa proved to 
us that the toiidty of the intestinal conteote is mixed, und bne 
revealed to us its vnriowa sources. Let ub recall these sources: — 

1. Foods — even the most inoffensive in appearance — and 
the flesh of mtiscles are toxic, particularly, on account of the 
mineral matter and potaHs prinelpally. We have dhown this by 
itij<-ctin); aqiieouM decoction and the alcoholic extract of meat. 

3. Bile contains poioon. Tlie eight hundred or one thou- 
sand grams of bile which are poured each day into the intestines 
of an adult of average weight are toxic on account of the color- 
ing matt«r)i principally: t.g., bilirubin, and also otlier aub- 
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stftDoct: voniG known, — sucb as the biliary aaJte, — oQten nn- 
known. 

3. Putrefaction which occurs in the alimentary residues I 
develops poiRon. Th* extract of 3.5 grams of putrefied meat 
ia sufficient to kill. 

4. Finally, uir have learned that fKcnl matter is toxic; tiiat 
this toxicity is due chiefly to potas and ammonia; and, on tJie 
otlicr hand, — and this represents about one-fifth of the total 
toxicity, — to the union of organic priociplee, in which are in- 
cJndcd nlktilnidiil substances. 

Thus, the paths are prepared for the atudy of intoxication 
of int<»tinal origin, ^ince wc know that, in normal condition* 
even, Uiere ia material for intoxicating, also of a.'wertaining what , 
proportion each of the poisons inclowd in tlte intestines beanj 
to the toxicity of the whole. 

Wo itliull now sec how, under normal conditiont>, the cOO-j 
tents of the intestinea may hecome more toxic, and how, «reii 
with a kidney functionally free, if the production of toxic mat<>* 
rial is accidentally more ahundant, it may yet accumulate Jn the 
blood in a proportion capuble of enuring symptoms of intoxica- 
tion to arise. When fermentation ha.i become more active in the 
whole len^h of the digestive tube, we see produced a succession 
of phenomena truly chiiracliTistJe. Tlie unusual development of 
gas determines abdominal meteorism and tympanites, which may 
be from the stomach or int<»tiiii<«, or it may be at once carried 
to the stomach or iutcstincs. The disengagement of gaa revcnU ' 
itself by enictalioDB, preceded by burning 8ensati(HiH in the 
stomach, or accompanied by pyrosis in the cteophagiis and 
pharynx. It may induce acid vomiting, the acidity of which ia^ 
most frequently due to acetic acid, — rarely hydrochloric. The 
acidity of tlic mouth may canw changes in the teeth. The con- 
tents of the intestines, which have become abnormally acid, maj 
not only provoke diarrlin?a, by irritating the mucoua membrane, 
but irritate also the skin outside the rectum, as witness th«- 
erythema of the biittot^kti in tlie acid dyspopsiafl of infants. An^ 
acid reaction is substituted for the normal of the tutcstiuul con* 
tents. Wu notice cliangcn in the color of the stools: bi!e ia 
expelled, with a green color. The pn)ducUon of sulphuretted 
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hydrogen is diminUhed. Certsia subBtenccs, administered with 
the vifw of arnsling the diarrhwn, mich as btgrnuth, give uo 
longer to the Ettoola a black color, for tliere is no longer forrned 
sulphid« of bi):muth. These or<! tbi> estt^rnal signs whieh indi- 
cate, even to the naked eye, Uie production of acid fermentation 
in the digLtttive canal. 

When fermentation of a putrid character predominates, 
there is produced rather un excewive dineiigageineut of Kulphur- 
etteil hydrogen, anmionia, and sulphate of ammonia, which re- 
veal thcmsi'lvee to otir ifrni'i':' by the mlor a( the giis oxpelled. 

Parallel to these objective phenoniena tliere e.xiet Ihoee of a 
wibjoetivG chtirueter, uniong which the most ordinary are fatigue, 
depression, heaclaclie, buzzing in the ear and dcofncM, disturb- 
nnees of eight, and vertigo. With « kidney noting well tilings 
may not go further; hut, if the renal emunction is iiisufficivnt. 
we may si* developed a fraction of iincmic intoxientioii through 
simple exaggeration of intestinal fermentation. If, for example, 
abundant vomiting has caused oliguria, wc may huvc coldness 
eslabiished. paralysis of the vessels of the skin, cramps, convul- 
sidns, coma, pHnilyBi*, death ffveii, while tlie kidney may not he 
really diseased. It witl be sul!ictent for the development of such 
■OcidcnU that the ijiinnlity of toxic material introduced into the 
blood should exceed the activity of the kidneys charged witli 
the function of eliminating it. 

^'^om proof of the preceding facta, we can already conclude 
that the quantity of uriue piiesed is very impffrluni in tlie intoxi- 
cation of intestinal origin; tJiat variations of urinary toxicity 
may be, in nimilar chjh*, thi.'! mcjwure of the degree of intoxica- 
tion; and that we should find, under the influence of intestinal 
fermentation, an increase in the toxicity of the urine. 1 have 
known that in a large nuuiher of diseases it is thus. If I sup- 
pre.ts intestinal fermentation, I cause the toxicity of urine to 
diminish; I cause it to diminish, but not to disappear, since 
I only suppress one of the natural sources of its toxicity. I 
can diminish the toxicity of urine either by neutralizing the 
products of putrefaction, by the aid of charcoal, which prevents 
their absorption, or by preventing putrefaction itself, through 
causing intestinal antisepsis, by means of iodoform and naph- 
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Ihalin. I have tlius pn>vc(] Uio roality of the passage of a larger 
quaotity of toxic luafcrial from the iiitratinro to the kidaey in 
cHsra when.' tht-re \\an \jivn aii iiion-nse m intestinal fermejitatlon. 

This proof had already bcea given forinerly by cfaemiKtry. 
In my expcrimenla of 18S2, in vfhioh I only occupied myself 
witli oiic claes of toxic agent«, — alkaloids, — I had Hhown that 
they iDcrease in a paralkl iiiiiiint-r in the taxf* and in the urine. 
1 had concluded tJtat the orgiini^m is, from tliie fact, under the 
rij^k of a eonstiint menace of intoxication. Other observent had 
preceded me in thi» path. Stadclcr, in 1848, had found phenol* 
in the urine, without drawing any conclusion from it. In 187? 
Baumann found phenol in fn'cal matter; wc mui-t really admit 
lliat tliis paai^a't from the digestive tube into tlie urine. In 1826 
Ticdemann and Gmclin discovered in the duodenum a substance 
which gave a red color with chlorinated water, — indol. Bracon- 
not, without uotieiiis '" his discrovery any relationship with 
the preceding, has shown in the urine the existence of a certain 
i^ubKtance of a different color, — ^rynuurin, — which is indican de- 
rived from indol. In 1872 .Taffe made a anbcutaneoui* injection 
of indol, and he saw that indieuu appciired or iucrcAsed in the 
urine. Tlie indol, therefore, which is formed in the faeces ts 
the cause of the urinary imticun. 

These early experiments are the source of all thtit have been 
made since then. A very cunvineiDg experiment is that of Sena- 
tor. He seeks for indican in the urine of the newly born, nnd 
he docH not find it; he analyxce th« meeouium, and does not 
find ijidol therein. Nothing is better shown to-day than the 
parallel reluliou betwcn the increase of indican in the urine and 
indol in the fsces. That is to say, rariations of urinary indican 
according to the activity of intestinal fermentation. Aloysiua 
lllartin established that in every disease of the intestinal tube 
thi'n^' was an increase of urinary indium. Ilassal found a large 
proportion of it in the urine of people suffering from eholera; 
Gubler, in typhoid fever and cholem. One of Gubler's pupils — 
A. Itobin — studied its variations in typhoid fever. <!arter and 



' Phenol, lUi^Drdinii to Brir|[rr, u cxerrUHl to tb«> cxtvBt ol lit nitll- 
f-nnis ilHily. This ia a niucli iiiiisll«r nmouot than in girva by nioat 
•uthoritief.— T. O. 
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.TitfTe have ohown that urinary indiciiu increases in consequence 
of the TL'tfntion of fiDca] matter in inte^fiual obBtruction and in 
internal strangulation. Senator Khowt'd the »ain«^ fact in certain 
kiiidti of constipation; in thcee th« alfine eccrvtions arc main- 
tained in a liquid or iifiniisolid st«t«?. 

[Then; ie considtTable diecr^puncy of opinion aa to the 
toKicity of indol, which, att already mentioned, in eliminated in 
the urine in the form of indican or iDdoxyUpota^iuni>ifu1phute 
to the extent of 12 milligrams in twenty-four hours. JafFe 
{Centram. f. d. Med. Wigs., 187S. No. 1), Neneki ("Ber. d. 
deut^ch Cheni. OenolUch.," ix, 2S9), and Baumann {I'fUige/t 
Archiv. xiii, 835, and "Bcr. d. deutsch Chem. GeKellHch.," ix, 
64) adniinifltercd indol to dogs in their food, also by subcutatieou.i 
injection. JafFe did not find that any poiiwnoug symptoms fol- 
lowed the subcittanenim injection of indol, and it wao not until 
Xencki had adminiglered to a Aog, 3 grams by the mouth In 
twenty-four hours that there appeared diarrlwea. Frog* ure ciis- 
ceptible to the influence of indol: \t milligrams of a 1 per cent, 
solution when adminiAtered Kiibciitaneously caused dcutli. Hov- 
ighi (M«ly"9 "Jahresb. ti. Thier-Chem.," ixvi, 456) found that 
from l.S to 2 ^auut of indol when ftdministercd (^ulH-utnneuuKly 
to rabbits in twenty-four hours proved fatal, the symptoms being 
torpor, snirinolenee, general niuKculur weaknmx, feebleneiw ot 
heart action, and a fall of temperature. Three healthy medical 
«tuden(» agreed to take under HcrtcrV obwTvation {New York 
Med. Jour., 1898, July IG and 23) for a period of from six to 
thirteen doj» indol in varying quantities from 0.085 to 8 grams. 
In twenty-four hours on one occasion one of the students con- 
sumed 2 grams. He had taken on the first day of the experiment 
I gram witliout any ill effects. On gradually increasing the dose 
sleep became disturbed and headache was induced. Hcrter there- 
fore d(W)« not attriliiite very highly toxic properties to indol, 
Beattie Nesbitt {Journal of Experim. Med., ?ol. iv. No. 1, 1899) 
did not find that the injection of indol, 0.1 gram, into the jugnlar 
vein of a dog was followed by any marked cJiange in the arterial 
pressure and therefore is of the opinion that to account for tlie 
symptoms in acute iiitfslinal Jntoxiijition it is to the absorpttoa 
of other substances we must look than to to indoLJ 
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Analogous iVMnrclics have been iDftdo for oth^^r EnbvfuncM 
by Salkowftky, — for phenol and creso!. We Bee them increase 
like indican in the urine, in certain forme of diarrhcua. itud in 
inteatiunl flbt>truction. I will my the KHine of a oubtitfintv, not 
defined chemically, revealed In the urine by a claret coloration 
induced by the aildition of perehloriii^ oT iron to it. It haa 
befn observed by Senator. Itiese, and Litten, not only in accton- 
wmia or niigary diabeteo, in pemieioiis aniRmin or Icnoocy- 
tlismia, but io Rrav« dyepeptic states, in certain cawti of card- 
nnma of the utomach, — all cases in which anomalous fermenta- 
tion iH produced in the digestive tube, I have also set-n, oft^ 
rnoiigh, Diis coloration of urine in the grave forme of dilatation 
of the stomach, in cancer of the atoniach, and in typhoid ferer. 
This material is assuredly not acetone; it ie anaIo<^us to it 
only by thii> reaction vhen brought into contact with perchloridc 
of iron. It was absent in certain diabetics vihose breath, more- 
over, had the odor of aci'tone. 1 brieve, with the aulhom named 
above, that it is frequently found related to increase of fermen- 
tation in the di^live canal. 

All these siibslanees. known or suspected, are only some of 
the producta of inte«linal jiutn-f action, hut they show very well 
the paralletiani between the entrance of putrid matter into the 
blood and it^ iitcreasi,^ in the urine. Wc know, tlii'r(-f(in>, that 
if these putrid substances are formed in excess, there may result 
from them an iutn^iciition even witliotit the kidney bein;; dis- 
eased. Neverthelesfi, as ail these sub-itanees esist normally in 
Uic digestive canal, we may ufk whether tho organism has no 
other protection against thcra than the kidney. It is possible 
that the liver may give this pn>lcetion, and that the cxperimcntJt 
of SchilT relative to the alkaloids may be of a more general aig- 
nificanee. This hypothesis may rest upon some experiments 
rocciitly pi^rformed in my laboratory by O. H. Roger, 

The alcoholic extract of rotten meat is twice less toxic when 
we inject it into the portal vein than when introdncerl into tlie 
general circulation. Kxtracta of the inteirtiual contents of the 
rabbit and tho Hog kill, hy a ifmnller dose, frogs deprived of their 
liver, than healthy froRB. nr those in which we have tied the 
aSenmt vosBcls of iLc kidiieja. It appean*, therefore, to be 
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CttiaiD that the Uv«r ftrn^U or traiiBformg toxic Ru1i«tanaes 
which originate in the inteatinal canal. This conception agaia 
has been verifietl esperimciiltilly : blood drawn from tlio portal 
vein of tlie dog kilU a rabbit in a dose of from 13 to 14 cubic 
centiniftcrB per kilogram, whereas it is ni-ccesary to use 23 
cubic centiinfrters of blood removed from the liver. 

These recent experiments seem to lend 6ti|iport to a hy- 
poth<«is put forward by Scliiif a long tini« ago. You know that, 
in consequence of an abrupt ligature of the portal veiu. tlie 
iinimnl fallti into a )>tat« of noninolonce and diM in one or two 
hours, if it is a dog; in thirty or forty minutes, if the experi- 
ment hn* bw^n performed upon a rabbit. SehiiT juipjioses that 
the death is due to an intoxication eonsequent upon the reten- 
tion of a poison which the liver was charged with the function 
of destroying. ThiH poimn would originate during diHn«t«iniila- 
tion, and Schiff considers that he has demoostrated its existence 
by the following fxjieriment: Ut; removes the liver fntm r fmg, 
the animal bearing the operation well; that is, without inunedi- 
ate dcatli. He injects into it blood removed from a healthy 
dog; the frog does not die. lie ties the portal vein of this dog, 
which falls into somnolence and diw. He takes «oinc blood 
from this dog and injects it into the frog; this becomes, in ita 
turn, somnolent, and diet, at the end of from half an hoar to 
an hour. 

The experiment has been repeated in my laboratory by M. 
Roger; he has injected into r.ibbits the blood of a dog. before 
and after ligature of the portal vein. In these two cases the 
toxicity has been the same, viz., 26 cubic centimelen* per kilo- 
gram. This result — completely oppomd to that of Schiff — does 
not cause me, in any way, to repudiate the idea that the liver 
■rre«t« and is consitnntly tranKforming toxic products; the com- 
parative toxicity of the portal and hepatic blood demon si rate* 
it. Only, in the experiment of Seliiff. poisoning has no time 
to be produced; the animal appears to Kuccumb, as Claude 
Bernard has Eaid, to an iut«'slinal h^-perxmia and consequent 
cerebral auemia. In order to study nnto-intoxicstion, after 
suppressing the functioo of the liver, it will be neceswary to 
join together the portal vein and the rvnal. The experiment 
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made by Holnikev, from anothoT point of viow, liiu nlloved the 
animal to live from oiglit to t«n bourn. 

1 think that we may, Iheri'fore, <.<»nc.-lii(I(' tliiit tbe liver a on 
or^u of protection to tbe economy; that it arrests more or 
leea of the toiic material in goiieral, — not tlie whole, since n part 
puwW'H into tlie urine. The liver is certainly not the only agent 
which acts the part of protit'tor to the organism aguiiii^t p(>i»>ntL 
There may yet be made to intervene, as an auxiliary agent of 
protection, rapidity of inti^tinal cxpiili^ion by Ibc stools,— bard- 
taiDg of the inteetinal contents, which, transformed into a hard, 
twcai boluK, become* a!mn*t ino(r('n.*ive, becauw it no longer 
allows of abrorptioD. [Medical men are familiar with tlie readi- 
nefis with which convulsions are induced in iufiiuts as the result 
of imperfectly difiCHted food passing down the intestine. Hepatic 
JnsulTieicncy, cither by not arresting or not transfonning toxins 
elaborated within the alimentary canal is also a cause ot con- 
vulsioii* in young children and in adiiltt',] 

After having admitted this hypothetical and theoretical 
mf'chnnism of intoxication by poisons of inttwtinal origin, let 
us see if there exist, renily and clinically, such intoxications. 
On this point I shall borrow from the teaching laid down in the 
work of &t. Humbert, who has used tlie word intestinal septi- 
cemia in tho sense of intoxication. I find th<Tcin startling 
examph^:* of intoxication in some of the phenomena which are 
produced in the course of surgical atTections ca\ising intea'tinal 
obstruction. In the fir^t place, meihanicjii phenomena are dem- 
onstrated by the arrest of matter, pain complained of above 
the obstacle, and abdoininal distension. Then reflex actions: 
vomiting which cannot be attributed to intoxication, fall of 
arterial tension, fixfiiicncy nf the pulse, perepiration, etc. .\ll 
theee reliexea are often arrested at the end of one or two days, 
and during these two days vomiting c«a.4es. Then appears a 
new phase, characterized by prostration and collapse. — a par- 
ticular pallor of the skin, not pnle, owing to apaam of vessels, 
but earthy-looking, from being impregnated with coloring mat- 
tor; coldness, and niusculsr cramps, Humbert asks whether 
ft part of thin complicated dinical picture should not be atinh- 
nted to intoxication. We must certainly reply to him in the 
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afBnaative. Why this period of respite? It ia inexplicable on 
tlie tliwry of reflexes. It findi, on the contrary, an explanation 
in intoxication. Kxaniinalinn of tlio arori>iii(-tilion<;d fiicts does 
not offer to us, doubtless, a true demonstration, but it forces na 
to reconsider the qiif^tion. It is not tincomnion to observe cn.-«« 
of strangii Idled hernia in which accidents continue when the 
intestinal xtrangulation has been rcliovwl, because putrid mato- 
rinl is freely spread throughout the whole length of the dif^tive 
tube, which aljiiiirbs it. 

An objection often made to the hypothesis of intoxication 
of fii'cal origin is the fact (liat ron^tipnlion is coinpatible with 
health. If this hypothesis were true, say some, intoxication 
would he realized to the full in eontilipated people, I reply 
that constipation ought to he regarded as a protection against 
intoxiiintiou. It suppu^i?^ that nil that is absorbahlo has been 
absorbed. — the aqueous part with what was held in solution. 
In constipation there is, at first, a prHiniinnry pha*e, in whidi 
appears a threatening of intoxication, hut, in the second place, 
intoiication is no longer in ofHTtition. 

Besides, are constipated people healthy? They have head- 
ache, migraine, and vertigo. H y pool ion ilriucn, wlioiic siilTerings 
are chiefly subjective, are constipated. Tliey experience a num- 
ber of nervous dittordtr?! of nensihility, — ^lin/zing in the ears and 
psychical troubles. Alt the insane are constipated, and nlieniata 
endeavor specially to guard against wnslipntjnn. I do not say, 
of course, tliat psychical troubles are cauaed by constipation. 
I only say Uiat thiry are, in u corlain sense, exaggerated by it. 
I say that the nervous system is maintained in a condition of 
hurtful disposition by eon»li))iition, and that we n-nder a service 
to pnticiits attacked by cerebral trouble when we cause to dis- 
appear, at the same time ns constipation, the unhealthy dispo- 
sition of the nervous system. 

Thus we see, in the two examples of Bepliea>niia of ITumhert, 
and of constipation, the maximum and the minimum of accidents 
attributable to the intoxication ot intestinal origin. 

[Bouchard himself partly answers the question raised higher 
np: "Are coimtipated pciplc healthy?" A short while ago I 
pablished notes of a case where the bowels had not been opened 
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for nearly forty days. In this woman, very sliortly, slmoflt im- 
mediately, after the constipatioD was relieved her mental symp- 
toms disappeared and her temper and disposition improved. 
Constipation favors anto-intoxication by allowing absorption to 
take place, and while it is true that, owing to the hsj-dneaa of 
the stools the poisons incladed therein do not readily escape, 
still not only are there experienced by the patient headache, 
migraine, and vertigo, bnt, as shown by Vanni ("Soil' origine 
inteatinale della Chloroei," II Morgagni, p. 533, 1893), the red 
blood-corpuscles become diminished in number and less resiBtant 
to the action of destructive agents. Persons engaged in the 
ordinary duties of life and who are daily taking exercise may 
not for a time complain of sjrmptoms due to constipation, but 
some illness arrives, an accident occurs requiring surgical opera- 
tion, or a woman is confined, then constipation, until then ap- 
parently harmless, becomes a cause of feverishness and restless- 
ness. It is good practice on the part of surgeons to prepare tbeir 
patients beforehand for abdominal and other operations by in- 
ducing intestinal antisepsis by means of aperients.] 




LECTURE XVIT. 

ACUTB OH TeANSITORV INTESTINAL ACTO-IKTOSIOATIOH — ■ 
(Hastrio Disobdebs — Indiqestios — Poisoning 
BY Tainted Mbath. 

BipluullM at lb* (rmptam* of gaMrIc ill«ird*r rrom rEUDlloo ot toilo mkteiltl 
IB tbe Hlomvh. WubldK out oC lb* ttomaDb in cttrinln rurnia ot liitullDkl 
obilTUcUdii. lodlcadODH lor aamtrlft Itie latfiUaai Id aurgtrr anil OMIct- 

rle*. Indliintlao, witb riopHlvr proiJurllaD of toilo nrntivr iii ttaa dlCMt- 

Iv* euMl. PrtMiic* ot aulphurlu aeli In tb< lotcxlnei and cmuDoIorliM In 
a OUM ot Brave lnai(»llaii (Snialnr). Osr ot IndiiMiloii wirb coormoui 

Quantity o( alkaloldi In iha latMtlDi'a and urloc. PalaoalDK lij tainted 

mmU: old aaua(ic». The ppldcmlc at Aad«lfla|aD. Wbr tbeat morbid 
itiU* an tnloitcallunii and doI Intectlon*. 

I HA7K just eJiowq you, in internal tttrangulatioD and in 
constipation, the two extremes, — the maximum and the mini- 
niutii of intoxioation of int«s(inal origin. In the morbid itiate 
— still badly known — wtiich we cali acute dyspepsia, tbings are, 
at their origin, obscure and complex. We do not know what is 
the primary cau§e of gaatric fullness, but we do know that there 
esTfiti' in this iilTtX'tion, at a given moment, a dimioutiou of the 
»ccretionii ; of the saliva, whence the clammy state of the mouth ; 
of the gastric juice, whose peptogenic power is weakened ; of 
the int««tinal gliindit, which cauitot roni<tipution. Thv appi'titc Ja 
diminished, and that ia very advantageous, since the digestive 
jiower li \c*a, and also het-iiiiKC ttu^ tukiiig of fnod in as Inrgi- a 
quantity ai; under ordinary conditiona would transfer to para- 
sitio fennents more piitn^iieible material. In tbcMc conditions 
of imperfect digestive secretiona I see the possibility of a devel- 
ofuneiit of annmulous rertiieutntionx. It is ciTtuin that the sub- 
jective troubles felt by patients cannot be explaineil by an in- 
Bullioifnt iilimi-ntatiiin of no short a duration. On the contrary, 
the production of putrid fermentatione explains the bitterness 
felt in tlie mouth, headache, and depression. If 1 have not, 
thereffirt', any information as to the primary caufie of the dis- 
eaBCj 1 have ceasous for i>uppoi?iDg that one part ought to be 
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attributed la intoxication in the pathogenesis of eome of the 
accidents. 

In ctjiUin individuals hnbibially Uie nubjects of diarrh«!a, 
who have, ncverUieless, during each day, only one liquid and 
fetid stool, we obwirve nearly alwayx henilache, vertigo, and 
some 8hi?erinj5. In ^neral, they eiperience bitteniess in tlift 
mouth; their breath and their skin hare a disagret'iihle odor. 
But ail these inconveiiienrea may dioappear for a time hy e?acu- 
atin<^ the contentg of the lari^c intestine. The individual who 
nwakcn« with a Kcniuktion of InMtitiidc may b« depriv^td of it by 
a simple injection. What I say to you in regard to tbia does 
not eon:^tItute a dGmoni>tnitioD, but it is more a reusoD for add- 
ing to the probabilities in favor of the part played by intoxica- 
tion in the genesis of troublcs'ime, though attenuati'd, nervous 
•yniptoms, apart from any completely eittablished dl-'tease. 

We may see more severe symptoms yield after simple evacua- 
tion of the contents of the digestive canal. Wishing out of the 
stomach is not a curative means, properly speakins; but it 
removes certain forms of niulai#e, headache, and migraine, lu 
certain patients, the subjects of dilatation of the stomach, lavage 
causes not only the disappeariincc of pain, pyroMifi, and Heart- 
burn, but all the other accidents called reflex. Assuredly wa.shing 
out does not cure diliitation of the etomnch, but it is in crrtain 
esses necissiiry. and it renders considerable xervice in weaken- 
ing the most painful symptoms, — services which are manifest, 
but, unfortunately, nUo transitory. In my cliiiiqiic was a woman 
whose stomach was dilated. She sutTered from constant supra- 
orbital headache. Washing out was always immediately followed 
by a disappearance of thin headache. 

When the stomach retains substances more toxic, which 
happens, for example, in iiitxi>tinnl obiit ruction, washing out has 
a utility no less observable. Senator had formulated this indi- 
cation. M. Chttntem(^s5C was able to verify the reality of tlib 
in a patient, in my service, attacked with an inte.«tinal nhiitruc- 
tion from an unknown cause. Ftecal vomiting bore witness to 
the accumulation of toxic material in the stomach, and vould 
explain the general symptoms which accompany intestinal ob- 
struction : the small pulse, coldEess, owing to panlyats of the 
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cutaneous veesele, etc. Four liters of a horribly fetid liijuitl 
weri> evacuated by moans of tlie ceBn]>liagi>al tube, and we oaw 
tlie disappearance of Bymptoms of peritonism, which bo closely 
ri^omble intoxication. A new acciimulntioa of fa«al matter 
was followed by a return of the grave symptoms, wliich evacH- 
stioQ of the contents of tlie stomacli again caused to di^ap* 
pear and cured the individual. He was cured not by lavage, 
but thanks to the lavnge. which gav« him respite hy arresting 
intoxication and in giving tn him, I presume, time for llie 
strangulation to free itself. There are, tliLTcfore, cases in which 
to\ie accidents causeil by tlic reflex of putrid material into the 
stomach have disappeared, thanks to lavage. 

There are other circumstances in which we might suppose 
tlmt titiigiiation of intetilina] material calls'?^ fever. After lapa- 
rotomy the fever cannot be explained, in many of the cases, by 
a septic condition of the peritoneum, and we see it disappear 
after getting rid of constipation (Kiistner), Accoucheurs know 
quite well how certain rrbrilc incident* which suju-rvcnc in the 
course of parturition disappear after alvine evacuation, either 
s])oiitaneously or induced hy light purgatives. This hurtful 
iufluence of the stagnation of matter in the intestines after op- 
erations explains old traditions forgott<>n in surgical practice. 
It was the rule in ohtcii tinier to prepare tliose about to be 
operated upon by admiui§tering to them in succession an emetic 
one day, then on the following day a purgative, and that in two 
or three takings. We no longer push to the same extent to-day 
this preventive line of tlierapeutics; but, the operation con- 
cluded, unless it be one upon the abdomen, we can, with advan- 
tag«, it would api>ear, and upon the evidence of M. Vcrncuil. 
induce intestinal evacuation. Theee, then, are clinical facta 
which agree with theory. 

There are caeca in which we have been able to denioni!itrato 
that the grave accidents of a true indigestion were of a toxic 
order. Senator has seen in one of his friends a fact of this 
kind, — in whom intoxication resulted from aulphurelted hydro- 
gen produced in the intestines of the patient. There had been 
vomiting and eructations, giving off, as well as the guxcs emitted 
by the anus, the odor of rotten cgga. The symptoms consisted ot 
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faintini;, anxiety, and clouding of the intellect. But the poison 
could bv di.'t(vU-<I in Uic omunctohn; the timitted gitees black- 
ened paper inipregnatf^d with acetate of lead ; the stoolH and the 
urine coutnincd gulpburctted hydrogen. We could tlierefore 
nntice in tlitwe casw i-i-rtain fiymptoins which contribute in part 
to the clik>^eical picture of poisoning by H,S, as in certain dj-s- 
pcptiat. We lmv« demonstrstt^ the pnvencc of this poisuD in 
the intestineH, and then in the urine j it ia therefore certain that 
it had traTerecd the blood. 

[Sulphurelti-d hydrngen gas i» normally produced in emuU 
amounts in the inteatiue. When thrown off in the urine it con- 
etituk'S the cooditioii known as hydrotbionuria. By eomc pimi* 
cians and physiologists tiiti nt^rvou.t |>henoincna ohserrod in Sen- 
ator's case of hydrotbionuria are not attributed to the circulation 
of gulpburdtiMl hydrogen in the blO)id. Hertt-r, for cxsmplf, 
consider the tjuestion as unsettled. Aa to tlie toxicity of the gas 
there it little doubt, for experiim-nts uiid txpericncc alike con- 
firni the fact. It is largely a question of the amount. To the 
production of this gas in the intestine putrefaction or fcnncnta- 
tioD d^utribiile^ in no smnll dt-«roe. Many ai^rubic and most of 
the anaerobic bacteria can, when the hydrochloric acid of the 
gastric jaic« is deficient and oxygen is absent, bring abont • 
disintegration of proteid during which sulphuretted hydrogen is 
given off.] 

Id Bome peo|>le special foods, without being cither toxic or 
putrid, induce re^larly an indigestion and grave phenomena. 
In einiilur cast's, if there ts intoxication, it is the r<-«ult, not of 
the food, but of the nondigestion ; the digestive juices cease to 
transform food which the Htomuch di^es not care to n^'ive; 
the nervous syntem proiliices di!*ordere of secretion; the gastric 
juice stops flowing into the stomach, or else the IICl is ab^nt 
from it at tbc moment of the conflict of tJie food with the 
microbes. But the HCl not only series the purjicx-c of swelling 
and of hydrating (he alimentary mass, it ought to protect it 
•gainst parasitic fermenta. These being no longer neutralized, 
anomalous fermentation* are produoeil in the fltoma<;h and in 
the intestines ; the toxic products of these fermentations arc re- 
absorbed. There ariitcs from tbt» an iotoxicution, which is not 
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wrioup, fortunately, because the renal fuiictinn jirotccU the or- 
ganism. 

In 1883 I made known the following observation: A msn 
couW not tiikc fwh, cooked th« day before and eateii eold. One 
day, when he had partakt^n ot thia, whieh hia nervous eyetcm did 
not accept, digeetioD was arresled, and he ejrj)erienerd the ordi- 
nary symptoms of an iniligoi'tion, at lint stomaohiil and Uien 
ioteetinal. Diarrbcea lasted not only until the last particle* 
of the ingwted food were climinnled, Vnit well heyond that 
even. It was accompanied by prostration and an;!uish. But Ihc 
Gret accidents only appenrcd after a veritiibk- incubiition of eight 
hour», during which, without doubt, niicrobea had formed the 
amount of poison which caused so prolong«<d an intoxication; 
and, in order that there tihould be formed Ruch an abundance of 
the poison, it was necessary that there should hare been an 
uiidoubled nuiHiplicmtion of norniul bneterin in (he dipstive 
canal. In fact, 1 have been able to estimate the quantity of 
microbe*, in th«c cttsce. ai> one-third of the fa-eul maw. There 
was an increase of the intestinal alkaloids, since from 12 grams 
of ficcal matter I was able to remove sufficient alkaloids to esti- 
mate the proportion of it as 16 milligrams per kilogram of ftical 
matter. In the urine was also found a quantity of alkaloids 
fifty times greater than the normal amount. 

That is a case, therefore, in which, without there haring 
been an introduction of meat in a slate of fermentation into the 
digestive canal, and without our being able to cfitablisb particular 
microbe*, there wan produced, by tlie multiplication alone of 
normal bacteria, a eoneidernhle increase of one, at least, of the 
toxic substances which the intestine ordinarily receives. I know 
<rf the circumstance of three people who were simultaneously 
seized by accidents of flie same kind. Breakfasting together, 
they had eaten 6sh, with a certain dist^iste, about 10 or 11 in 
the forenoon. At 7 o'clock at niglit one of the three felt indis- 
posed; the oilier two sat down at table, but found theiti!*el7« 
Bttacked, at the time of desert, bj identical symptoms. It was 
B question of an illness consisting of vertigo, prostration, vomit- 
ing, and diarrhtea. These symptoms were not the nsidl of an 
mioxicatioaj since Uu'y only appeared after bo incubation of 
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eight hoiiM. The dinrrlioMi wojt not that which raperreaOB it 
indiReetion and which waaea inimediately after tJie eliminatioal 
of food Dot digi«U-iI ; it continued, night and day, during eight 
days, with from ei)L;ht to fifteen evac^nations daily. Tlic patieoU 
rcmainod, all tbie time, in a bl' mi -sleepy condition. The thrOC 
people are now cured, and for all of them the duration of the 
tllni'ee was the same. This dieeaee miRht be attributed, quitej 
legilimately, t" ft piitrvfudion which hud taken jihicc in ths 
digestive canal, and to a reproduction of putrid agentii which 
had formed jioiii'>iii!i. 

We muHt recognize in these facts something analogous to 
poisoning by sausages, known for a century and a half, — since 
17:i5. Facte im- pU-ntiful. Mnllfr. in IStilt, hnd colh-ctcd 26:1 
observations, Some have sought for the toxic material in tlio 
retiidue of meat. Thie reenoreh had rt'maiued, without any 
result, until Hoppe-Sejler discovered the existence of an alka- 
loid, but without demoni^t rating its toxicity. Brouardcl andl 
Rotiny, more fortunate, have demonstrated the toxicity of on 
alkaloid wliich was contained both in the viscn'a of a woman 
who divd, after having eaten wmie preserved goose, and in what 
was left of this goose. This alkaloid presented analogiee with 
conicinc, but also diffcrcnc<«. 

It is certain tliat true intoxication may result from the eat- 
ing of tainted meats. Gaspard and Tanum have shown that tht j 
putrefaction of meat develop* a poison capable of inducing «cci-j 
dents both serious and fatal. But in these case* the symptoms ' 
are quickly developed ; tliey commence bjilf an hour after the 
ingestion of tainted meat. Besides, in a general way, we do not 
cat meat actually putn-lied and ulnady cit|>able of intoxicating 
by itself. We ingest meat which is only beginning to putrefy, 
in the depths of which microbes arc at work determining a 
fermcntativr procesa, which goes on, under conditions particu- 
larly favorable, wh(?n the tainted food has found it4) way into 
the digwtive tnbe. Tlie accidents which result from it are 
slowly developed; they only light up from ciglit to eighteen 
houre after the ingtwtion of suspected foods. In this period of 
incubation no symptom reveals the explosion which is preparing; 
but. once the puieon is funned, toxic accidentg arc quickly 
developed. 
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Kraii(iipr hrn* rclnti^ a cnse of intoxicution by Bausagee. 
Four pfople had treated theinselves to Wurtembirg snusngee 
Bcarcely fiiifDciently cooked, for jifople with di-licate tastes prefer 
particularly saUBagee the auperHcial part of which alone lias 
been iiifliienwd by tlie firt*. Out of thyse four people, one re- 
mained free from any aymptom, the other three wore taken ill, 
ond one of them died. After an incubation period of eighteen 
hours, the Bvmptoms ex]ierii.-iieed were almost identical in in- 
tcDBity; they consigted in distiirbancea of eight — fitrabioinuti, 
diplopia, p(o»iit, pupillary dilatation — and paralytic phenomena. 
Injections of pilocarpine which were made did not iniliioe per- 
»piration. Tima, there i^t a form of intoxication caused by a 
poison which dilates the pupil and binders the secretion of sweat, 
wliic.li, coiisri|iieiitly, is not without analogy to atropine. And 
yet, among the putrid alkaloids, there is one, endowed wiU> 
analogous properties, which I had formerly eitracted from the 
fieeal matter of patients the subject* of typhoid fever, — a diseitee 
in the couree of which int(«tinal putrefnctiona are very intense. 

We have just witnessed a small epidemic in n faniily. We 
have also k\-j\ cpidemiee of a similar nature visit with severity 
a whole locality. The unwholesome flesh of nn animal is given 
out for couHimipfion in a village, at the time of a fHe. whicli 
draws a great many people there. The incubation of accidents 
having been long among the first consumers, the tainted meat 
eontinueg (o be ili^tributed among the p«>pl« who have come 
from neighboring villages. These, returned each to his own 
houee, are eeieeii with identical troubles, and quite a series of 
small epidemics is developed, having for its origin the infection 
cauwd by the unwholesome meat consumed in the villagi; where 
the ffte had taken place. 

Twelve years ago I broke the lance with Tiehert in the inter- 
pretation of the epidemic at Andelllngen. In the little town in 
Switzerland a large number of deaths resulted from an intoti- 
cation due to diseased meat. And yet there was always a slow 
iucubntiim and a long duration, which eliminated the idea of 
intoxicaUoD. There was question rather of a disease which de- 
vclo[»'d grndurtlly in the individual, and continued after th" com- 
plete elimination of the tainted food. In similar cases tlie sub- 
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Btutces—altliou^ wholceonie — after ingcetion putrefied in their 
tnrtL 

Some have thouglit that this disease was trichiuosis or 
typhoid fever. Grii»ingi>r woe pHrlj to Ihie la*t upinioii. Lcbt-rt, 
on the contrary, was inclined to regard it as an intoxication from 
taint>>d nic»t. naviii); had the dociiniciits in hand, 1 insist apun 
the lon(; duration of the incubation which wan obitoned in the 
patients. It hue Ik^i'u vhowii finc« tliut there could not be any 
question of trichinosis. At the autopsy of some of th« pt«ple 
who had been Ht tliat time ill, and had n'cort'rtd. made a long 
time aftiTward, no calcified cyfttfi were found in their mnviOe*. 
If one alliro himself with the opinion of Lebert. he can only 
actcpt the unwhohaome meal lut having i-mun-d Ihc intoxication*; 
the accidents can only be explained by tlie mechanism of infec- 
tion. Whv hud ciTtain inclividunls no sign of iltucM, in epite of 
the fact that they consumed the same meat as tho.se who became 
ill or died? It is probulilo that Ihry had eaten the parts of the 
tainted meat tliat were the best cooked, — the external part*, — 
where the action of heat had in part neulnilized the poison. 

ThuH, in the family epidemic of which I have just spoken, 
out of four people who ate the same sausap?. one remained free 
from Btridcnl. Tliis foituiinte individual wa* the appnaitiue, 
and to whom the masteiB had given the crust of the saasa^. — a 
part much Ii'ks prizH by them than the central, hut in which 
microbes must have been destroyed by the action of heat. The 
infection in the cat^cit which I have just examined ie not an 
Lofcction without any relation to intoxication, for there is no 
qneetion of s general infection, but of a surface infection. With- 
out doubt, there it* at once induced an increase, more or lef» rapid 
and enormous, of the quantity of infectious agents introduced 
into the digcMtivc canal; hut, Bccondarily to infection, tliere is, 
in all probability, produced an intoxication. There are infec- 
tious maladies in which micmhcK inhabit th(i blood; they can 
Bubtract oxygen from the biood-cclls or from emboli in the small 
vewelc. Tlicre are other infectious dim'iww where niicrohi* are 
present in certain tissues and induce therein anatomical lesions. 
In all these am-f tin' symptoms nud deathe are efliilv explained. 
But there are other infectious diseases where microbfs only exist 
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upon a mMcouB surface, where they do not pouctrate, aod do 
not alter the limiting membrane. How, in these cases of sur- 
face infection, ai'e we to explain the geut-Tn] syinptnniB uoij death, 
if it be not by intoxication? The danger ae regards die organism 
can only arise from the Bhsurption by it of the toxic productM 
eecreted by the infectious agents. The small microbes form 
poisons like many large miiMi rooms. 

There are cases in which infection no longer operates in an 
acute transitory inuiiner, hut during ecvcrul months and years; 
it ia the result of habitual putrefactions, of which the digestive 
tube is the w.'ut, in many of the chronic di»caso)» which affect it, 
and which are opposed alike to good digestion as. to the healthy 
elaboration of material. This is scan in cancer of the stomach, 
in certain clironic dyspepsias, and in dilatation of the stomach. 
Thus, besides the iinwnvenieuces which, from n nutritive point 
of view, flow from imperfect digestion and insuincieut alimenta- 
tion, wc see symptoms and nlti-rations arise which bear witness 
to the cbroaic deterioration of the organism by iiitoiicatioo. 
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Iftiar—m rlwlaniwl attlsaMKM at lk« arngm. It* aaiulolaflcal valati 
(inMtiti wlailaa bM«*M dOatlo* at tba Manw^k. ncUtn. ■«« oatMaaU- 
w« atlalB tba r ia eU t* af IflauMa at tb« 



tba «bat* of tb* anumnT Bca« bM blrcadr Uasbt Mv iywuli* pro- 

daaa aa ta »r » »al 0B apeo tlw a*m«* nivtnB. [>TW*(«>e ocma. Oiai w l 

■MMcbU ot dUaUUaa ot ih* aUmacb Uc nn M«N auvrlalnc (baa Uioh at 
■♦p fcr l t la, PsBcUonal dlcnlli acj ImpofUaea of Ika JifallY* cmnal la tb« 
rtkUtc po^Uwia or tba oriSM. Wbr tba irala of armpuinu lb dUatbOM 
of tba atoBrMh aboaU act b* tomtvtoiat vllb anbrltUm; It conaUtal«ai al 
(ba ntMI. nliwr orckrWU. — CUnleal Irp« at dUaUtloa at (ht Momacb: 
lataat lorm*. dyapipllr. bapatlo. naurotlc, caidloc aitbaiiUc. tvoaL eat>«a- 

am. rbaumatle. acuta ar ebrosic toaauBjiUt*. Diacaaaa at 4(bUltr In 

vbieb ilitaUtloa ot Uia ■toniavh la Iadi>«a4: <blaraala. iDberesloaia. IMlB- 

uilOB ot Iba auunkcb k* iba nanll ot ut acqvltad diMbcal*. ^aslrlcMlabjr: 

DouTant-Darle, llall*biirtoi>-MeK*D4iick. 

TiiK taelf eoumcnitcd in tii« precciltng lefturv do not nil 
ooiuUtoto a etrict d^monBtrntioQ of intoiication, — they only 
WIK it to be pnvuiTinl. NcvcrUi«lc«, there are Bontc of them 
which carry conTiction, — that of Senator, lor example, in which 
one poiiton only — Kulphu retted hydrogen — was found in tlw in- 
testine and in all excreted products: that vhich is personal 
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to me, and io which I have found alkaloids in cuormouQ quaii- 
tity in the urine, ns well as in the intmtino. 

Secondary intoxication can alone explain the fata) accidents 
coneeeutive to Mirface iiir«;lion; for, if wi> understand the 
ntochuii i»;m of death in diseases where the infectious agent is 
spread out In tlie whole of the orguniiini, in the hlood, or in th« 
principal viscera, how could life be arrested by a disease in 
which the infectious agent rests on thy surface of th« mucous 
mcmbrnuo of the digestive tube, if that infectious agent does 
not form a poison wliieh. Wing uhsorbcd, dilTuscs itself through 
the whole economy so as to impregnate the cellular elements or 
to energeticnlly impress tiie nervous system? 

There are. besides, cases in which some have been able to 
isolate and dcliue chemically toxic bodies; Rrounrdel and 
Boutniy have done so. There are others where the fyuiptoma 
observed bear o renjarkable analogy to certain well-known forms 
of poisoning. Wpine and Daniel Molli^re saw a case of intea- 
tinal obstruction followed by nccidouts Kimuluting intoxicntioQ 
by atropine, with scarlatinal redness, mydriasis, and acceleration 
of the pubic. 

We are now going to approach chronic intoxications having 
oi tlieir point of origin the iotewtinal canal. They nmy be ob- 
served in chronic diarrhoea, in cancer of the stomach or intestine, 
in chronic dyspepsia, and, above all, in dilatation of the stomach. 

A year ago I brought forward tlie ttatiatical analysis of 230 
cues of dilatation of the stomach which I had personally ob- 
■erved. I could bring forward tOHJay nearly 400 cas(«, of whidi 
274 have been seen by me outride of the lio^pitnl, and the otlicrs 
in my service. When I announced to you, last year, my views 
upon the consequences of dilatation of tliv stomach, I had not 
met opponents by word alone. But at the Medical Society of 
the Uospitala, in the press, and in conversations with confreres, 
I have found incredulity and jesting, which in our country 
always welcome a new announcement I believe that my oppo- 
nents have pa»itcd beyond tlie question; that tliey cannot judge 
otherwise, because they were in want of facts to control my 
way of viewing it. 1 do not know whether my opponenla have 
subsequently made the control of that which I bad advanced; 
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but 1 have done it. Some mav uy, H i* true, Uiat my control 
ought to be held only ae a suBpiclon. And yet, if I am not mit- 
taken, it tieftna to me that the denial*, irhioh were uuiveraal, are 
fewer and less noisy; they may carry with them divergence of 
opinion ai) to tin- fn-rjiifncj of eiich a fatal cou(,'"niit«nt> or of 
the disease itself, but people no longer deny tlie existence of it. 

I have i<uid tbnt dilatiilion of the etornueh was ndther an 
aa&toroica) curiosity nor a rarity; that, while very frequent in 
the sick, it is rvlativejy uncotumon in the healthy; and I have 
myaelf asked the i)ue«tion whether people who, in appearance, 
are not ill, but still have tlie physical signs of dilntation of th« 
itoinach, are tnity healthy? I have said that, generally speak- 
ing, gastric dilatation had existed for a long time before the 
minmenccmont of the difciwe with which we find it aswciatod, 
and that there is a cause for considering, in a very large number 
of patients, besides the princijial diseane by which they are 
designated, the other, dilatation of tlie stomach, which has the 
appoanmce of being an accessory, and which hasj perhaps, pre- 
pared the way for invasion of the first. 

Why has dilatation of the stomach bci'n so IHtle known for 
«ach a long time past, and yet no frequent? Bei^aiL^e it cannot 
be recognized save by establishing its physical signs; but oftco- 
est, on examination of tlio patient, the symptom* of which tlicy 
complain are not of tlie nature to lead us to search for it. 

Indeed. I can alVirm, from an analysis of the fact#, that 
dilatation of the stomach may exist witliout inducing anomalous 
sensations, without dyspeptic or gastralgic symptoms, in two- 
tliirds of the cases. It is & disease which does not announce 
itself; we know that it passes tmperceived. 

The physical oigns which permit of the recognition of dila- 
tation of tlie stomach can be furnished by different inetliods of 
clinical ccamination. Percussion ia difTieult and delicate to 
practice, sometimes insufficient, and is rendered false in its 
results, owing to tympanites of the colon. Succunsion furnishes 
no certain sign; it may bring out the noise of fluid in a normal 
8toiuai.'h, and yet it caniiut rov<tal tlie extent of the dilatation. 

1 have pointed out as the best sign the sound of splashing, 
already drawn attention to by Chomel. But it it seceasat;, ia 
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or<lcr tliat it ehoiild have the whole of iU Btrmeiotic value, that 
there should not hiive bwn reci-ntlv Oie ingestion of any con- 
siderahle quantity of food capable of producing mechanically a 
fleeting distension; it Lb necos»iry tliat Bplashing should bfr 
defected in a person who is fasting. If you do not hear it at 
thfc first stroke, you must not afllrm that tlie stomach is not 
dilated. It may he flattened and fall flabbily behind the abdom- 
inal wall, like an apron; but if you introduce one-third of a 
glass of water into a dilated stomach, you will immetliately hear 
splashing ovit a region nintrh greator in extent than in the 
normal state. In the healthy man this phenomenon i« never 
perceptible fifteen hours after a meal. I still admit, llirough 
courtesy, that it is nece»*ary to perceive the sphinhing below the 
middle of a line drawn from the umbilicus to the point nearest 
lo tlie border of the left co*tal arch. But, in reality, this line is 
of little importance. Every stomach which is wot retracted 
when it is empty is a dilated stomach. Dilatation is not disten- 
sion. A dilated stomaeh is a stretched stomach the cavity of 
which is apparent only when it is empty, because, though its 
walla then touch each other, it is no longer capable of diminishing 
its own Eixc by retraction. 

It is not enough to know only Ihnt the stomach is dilat<^; 
it is necessary to know, in a precise manner, the dimensions of 
this dilated stomach, fo know its extreme limit below and il« 
extreme limit to the right of the median line, to pursue the 
search after splashing until it disappears from iibovo downward 
and from left to right, and to establish thna its limits by the 
determination of tlie two linn*, traced upon the limits of the 
zone where wc observe splashing, — one of these tines being hori- 
zontal, the otiier vertical, parallel lo the median line and situated 
to the right of this line. 

Is it possible, as some have «flid, to confound stomachnl with 
intestinal splashing? No; this is heard lower down. Besides, 
we proceed to seek it from above don'nward, arid from left to 
rif^hL In addition, it is easy to establish that tlie arrival of 
water in the stomach k immediately followed by the noi*e (bruit) 
of splashing: water has not had sufficient time to reach the 
colon. I still insist upon the necessity of assuring one's self of 
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the constancy of the phenomenon, which, sought for under the 
same conditions, ought always to be perceived at the same points. 

If the demonstration can be considered as clinically accom- 
plished, it is also anatomically. We can cause chopping to 
appear in the cadaver, and we delimit the dimensions of the 
area where it is heard ; we open the abdominal wall, and we can 
convince ourselves that these are indeed the limits of the stom- 
ach ; afterward, we sew up the wail, and anew we observe chop* 
ping within the same limits. 

Be certain that we do not often give ourselves the trouble of 
seeking for dilatation of the stomach in the exact conditions 
which I have indicated, and still lees of measuring it. Yet we 
ought to be able to know exactly the number of centimeters 
which a stomach measures. If there truly exist marked dilata- 
tion of the Btomach, such as I have indicated; if there are 
stomachs which, during several years, reach almost to the pubis, 
as we have been able to verify them at the autopsy, it appears 
a priori impossible that such an anomaly could exist without 
disturbance of health. Assuredly, one can have a large stomach 
and not experience dyspeptic troubles, but he is the victim of 
disturbances in the elaboration of food. Men whose stomaclis 
are dilated complain of their indisposition as being of very slow 
development; they are, nevertheless, ill for a long time before 
becoming patients. Their diseases are, therefore, diseases of 
debility, because the alimentary material, incompletely digested 
and undergoing putrid fermentation, is no longer sufficient for 
their nutrition. They are victims of an insufficient alimenta- 
tion both because the imperfection of digestion reduces the value 
of assimilable material and because putrid fermentation destroys 
another part of this, for the hydrochloric acid of the gastric 
juice, being too diluted, is no longer capable of offering oppo- 
sition to tiie anomalous fermentative actions induced by the 
figured ferments. 

We notice, then, in individuals who present the physical 
signs of dilatation of the stomach: 1. Pulmonary phthisis. 2. 
Chlorosis (both of which accompany gastric dilatation, — the 
first in two-thirds of the cases, the second in four-fifths). 3. 
KervouB or hypochondriac symptoms. We see men without 
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energy, who prwwnt thenisi'lvt* at the hospital been use they can 
no longer work, on account of physical, and mental debility; we 
regard them often os idlfrs, if not as hypocliondriacB; we make 
an error in diagnosis. 4. Last, other symptoms, ao varied and 
BO numerous that their mention at first provokes general in- 
crcdnlity. 

I shall not return to the details which I gave last year upon 
tliis subject. I ought, ucviTt lurk's)!, to make again a brief men- 
tion of them. We meet, among patients wliooe atomne.h is dilated, 
symptoms diredlti connecled with the digattte lube. The ap- 
petite is in general preserved ; it may he augmented. The most 
of those who are tlie subjects of dilatation eat largely. Ingestion 
is not at all painful. But, at the eud of two, three, or four 
hours, the stomach is blown out, eructations are produced, in- 
odorous at first, then musty, Eometinies fetid ; a sensation of 
heaviness or of heat at the epigastrium; pyrosis; regurgitations, 
whose acid odor demonstrates the reality of the anomalous fer- 
mentations which are going on in the xtomaeh, for the hydro- 
chloric acid has no acid odor. This is due to acetic acid. The 
fieces are generally doughy, stinking, acid; although soft, tlioy 
are eipelled slowly, and with pain. Their acidity is due, we can 
assure ourselves, to the predominance of acetic acid. 

The consequeoce of this development of acid in the whole 
length of tlie digestive tube is an inBammatory condition. We 
notice catarrh of the stomach, ulcerative gastritis, to which 
patiente often succumb after twenty-five years of bad atomack; 
these arc the false cancers, as tliey are called, or malignant gaa* 
tritis without tumor. The large intestine is inflamed; around 
the fiecal matter are seen glairy secretions and sometimes blood 
{membranous enteritis). 

Besides Uie phenomena of gastro-intestinal dyspepus, then 
exista hepatic congestion. We find in people with dilated ebom- 
ach, a swollen liver, often indolent; sometimes tliore esists an 
aching in tlie right hypochondrium ; Bometimes jaundice with- 
out colorless stools. This congi-stion of the liver is of short dura- 
tion, and is modified very rapidly; it may appear and diiiappear 
in two or three days; it sometimes, t«o, posses unnoticed. Of 
the 274 cases which 1 have observed outside the hospital, I have 
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foimd it 13 times in 100; that is to Bay, in one-eighth of the 
cases. 

The knowledge of this tendency to hepatic congestion is 
not vtthout intereet, from the point of view of the explanation 
of the recurring jaundice of infante. It atso esplains, perhaps, 
the ectopia of the right kidney, which I have always seen co- 
incide with a dilatation of the stomach, but I can only helieve 
that this coincidence is accidental. It was made, in 1875, by 
Bartels. This observer has an opinion different from mine as to 
the bond which unites these two facU, — ectopia of the kidney 
and dilatation of the stomach. Bartels believes in the primary 
displacement of the kidney. The kidney, says he, falls upon the 
horizontal portal portion of the duodenum and opposes mechan- 
ically the departure of food from the stomach, which thus dilates. 
But if the kidney is displaced primarily, why is it always the 
right kidney? I say that the right kidney is dislocated, because 
it is the liver which pushes it out of its place. We do not find 
ectopia of the right kidney in all people whose stomach is dilated, 
but only in those whose thorax is the seat of an habitual con- 
striction at its base, in women and military men. Bartels has 
recognized this fact. The corset and the abdominal band pre- 
vent the liver, when it increases in volume, from passing in front 
of the kidney. Thus, if, ten or fifteen times a year, there are 
produced sudden developmente of hepatic congestion, we can 
easily understand how the kidney, pressed against, little by little, 
is displaced consecutively to the gradual elongation of its vas- 
cular attachments. We observe, in all the cases of dilatation of 
the stomach, luxation of the kidney 14 times out of 100. If we 
consider sex, the frequency is 28 per cent, in women and 3 per 
cent, only in men. Thus, if in women more than one-fourth of 
the dilatations are attributable to InzatioD of the kidney, dila- 
tation of the stomach ought to be in men sensibly less frequent 
than in women. Yet experience shows that dilatation of the 
stomach is at least as frequent in men as in women. 

Dilatation of the stomach, on account of the anomalous fer- 
mentationa which are the consequence of it, is accompanied, 
besides, by distant duturbance, many of which form part of the 
elaflsical series of dyspepsias and are considered to be reflex. 
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These are first the nervous symplumt of dyspeptics {dyspepsia is 
nccompanied by dilntution of the etomacli in seven-eighths of tlio 
caaea). 

Those who are ill are depressed in the mominf;, od awaken- 
ing; at the end of hnif an hour they have often reonverM] their 
alacrity. They complain of a painful circle round their head, 
of headache, of feeling very depress, nn uneasy feeling gen- 
erally; HeGsibility to cold, iofomnia, vertigo, which belong to 
the historj- of nil rliBoasi* of the stomach; obscuration of sight, 
hemiopia, diplopia, weakness of the right internal muscle of the 
eye, halhicinntions of eight; partial and flei-tiug dropsy of tlie 
iimbs, — of an arm or a leg; contracture of the eitremities of 
the hands, as pointed out by Kussmaul, Dnjardin'Beftumcts, 
Hanot, and Hayem, and of which I have recently met with an 
example. I hav« seen a patient who. at 8 o'clock in the morn- 
ing, awoke in a vtart, antl in a state of grief, with a contrac- 
ture of the hands, — a contracture wliich extended up to the arms 
and the shoulders; this condition lasted for five weeks. I de- 
tected in her a dilatation of the stomach, and prescribed the ap- 
propriate treatment; on the following night she had not tlie 
crisis, nor had elie it on the snbsequcnt eveuinga. so long as she 
observed the regimen. One day she failed to do so; the same 
evening Mutracture of the hands reappeared. It \\a* entirely 
disappeared since, thanks to the continueil observauoe of a better 
hygiene, 

I have noticed, too, transitory aphasia, and once fatal syn- 
cope, disturbances of Ta«cular innervation, a sensation as if two 
or three flngera were dead, palpitation, flushing of the face two 
or three hours aft^r imnls, false angina of the breast, nocturnal 
perspirations (limited to the head. neck, and thoru.x). I would 
also mention, following Chantemesse and le Noir, bilateral inter- 
coatal neuralgia. 

All these phenomena may be, strictly speaking, rcgardi^ m 
reflei. But there arc othfre which arise from the abnormal 
metamorphosis of matter. And, as for these, how are they to 
be explained if not by intoxication? 

Besides the nervous symptoms which are rightly or wrongly 
oonsid«red reflex, I have detected, in people whoee stomach is 
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dilated, tymptoms on the side of fke general ntitriUon and di»- 
turhanct of the emunctories. 

I have Raid that they aro, in gcn«ral, patients who arc chilly ; 
they have, ncverthelcM, free perspirations, night and day, and 
a/t«r tho least cx(!roi*e, — a walk on foot upon even ground, or 
afttT having ascended two flights of stairs. The&e perepirationa 
have a heavy or nnisty odor, as of moldy bread, according to 
the stalemcnt of eotno of the patients. 

We notice among them eezerim thirteen tiniM out of one 
hundred, pityriasis in front of the etemum or of the bead, 
pityriasis Tersicolor. 

Urticaria is not uncommon among those suffering from 
dilatation. But urticaria, although it docs not pass for a dis- 
ease of intoxication, and although it is not frequently noticed 
io tho course of infectious dtsnu^ce, yet it has ariscu. in some 
unexplained way, during indigestion and gastric ritibarrasament. 
Wc have seen it follow the ingciition of mureels, certain stale 
fish, and various shellfish. Are not all of these toxic causen? 
Urticaria lias often been observed after puncture of hydatid cyst 
of the liver; it has bean attributed, in similar cu»e*, to tlic intro- 
duction of a part of the fluid of the cyst into the peritoneum 
and to itfi subsequent eutrnnce into the lymphatic channels; it 
would be, even there, a kind of intoxication. It is not correct 
that iome should put aa the cause of it exclusively tlie action of 
tlie peritoneum. While chef de clinique, I have seen a young 
girl, the subject of an hydatid cyst, upnu whom Behier had ad- 
vised a large opening of the liver to be made by means of soc- 
c«esive cauterizntiouB, after tlie manner of R^'camier; in order to 
bring about adhesion with the abdominal wall, he had, by means 
of Canquoin paste, produced a kind of tunnel into the hepatic 
tissue. He readied a cyst of a size so small that he thought 
there were multiple cysts and lliftt he would have to resort to 
puncture, to be made in the depths of the tunnel. Thoro only 
flowed out a few sp'ionfnls of a liquid clearly hydatid, in which 
booklets were detected by the microscope. He pushes the treat- 
ment further, and there is scco to escape a jet of red blood from 
a branch of lite portal vein. And yet the only accident after this 
vos a general eruption of urticaria. It ia evident that penetra* 
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tion of the liquid of the cyat took place directly into the Wood, 
and Hiat there was here clearly a case of toxic urticaria without 
any intermeddling of the peri tone am. 

Besides, I think that urticaria is often of a toxic nature, like 
other congestive eruptions with vesicles on the skin; quinine 
eruptions, which may aaaume the erythematoua form ; scarlatinal 
or papular, like a variety of the erytlioma due to copaivo, or 
like the exanthem of helladonna. 

In certain young girls we eee acne on the temples— on 
the parts about the chin — coincide freqnently with dilatation of 
the stoniaeli, as well as acne rosacea, with scarlet redness of the 
nose and cheek«, which develop nliout two Iwurs after nuMls, 
and which, for a long time past, have been considered as indica- 
tions of a bad stomach. Are not tJiewe cutaneous tnanifcstntimm 
of toxic origin, like those which often follow the ingestion of 
chloral ? 

I suppose that, as the result of the ingestion of these various 
medicameuta, the cutaneous vasomotors are impressed by the 
direct action of the poison, or their disturbance is the result of 
a reflex of the nervous system. Yet, when it is a question of 
morbid »ecre(ioiis, like acne and eczema, it is difiicutt to admit 
the interference of the nervous system. Would it not be more 
advisable to incriminutc the elimination of fatty volatile acids? 
Whatever may otherwise be the interpretation, the empirical 
fact of the linking on of dilatation of the stomach to a large 
number of cutaneous manifestations remains certain ; it is there- 
tore, a ficries of links, and not an accidental association. For a 
pathogenic explanation I propose to you, for the time being, 
intoxication. 

The mucous membranes, like the cutaneous coverings, serve 
for the elimination of gaseous matters and volatile fatty acids 
arising from abnormal fermentation which has taken place in 
the etoninch. The odor of the breath is a witnoM to their elimi- 
nation by the respiratory mucous membrane. Besides, people 
who are the subjeet* of dilatation of the stomach catch cold 
easily, cough habitually; their bronchi secrete mucous tputa 
which are with difficulty detached, and lead up to dyspna?a and 
ihoncbi I have found sibilant, noisy, recurrent bronchitis tea 
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than !□ every ODC hundred of my nctiml statittti«s (instead of 15 
per oent. in my statiRticn of last year) ; rlyspno'ir respiration of 
paroXTSmsl clinracU-r, recalling the advont of asthma, four or 
five timai in every one hundred. I have also noticed recurring 
coryxa and frcijuont Hncraing in the morning. Tlicsc, nlw, I 
Bospect, we must rather ooneiider the result of the eliminatiOD of 
toxic Bnlwtances than a reflex act 

[Discussing the various causefi of asthma Dr. Jamea Adam 
{"Glasgow Hogpital Roporti;," p. 171, 1!)00) draws attention to 
the poanbili^ of Home formn of aslhma that exhibit periodicity 
being toxsmic. Some patients wlio are afflicted with asthnut 
coffer from catarrh of tlie respiratory mucous membrane or 
Bomething akin to an internal urticaria. Whether uric acid (ilono 
in the toxin in operation, Adam ii> of the opinion that between 
asthma and excwa of uric acid there exists a very close connec- 
tion. Previously suspecting that indicanuria and asthma might 
be concurrent, he made numerous observations, but these failed 
to substantiate the existence of any constant relationship between 
these two conditions. Adam (concludes, therefore, tliat in certain 
forms of asthma tliere is a conmlsive or spasm-producing toxin 
in operation upon the blood-vessels whcrvby are explained the 
paroxysmal attacka of difHculty of breathing, the diarrhoea and 
bilious Tomitin]; that occasionally ocioir, and the peculiar uoc- 
iumal or rather early morning periodicity of the astlimatio 
•eizuree.] 

On the part of the kidneys there exist important diaturb- 
ancea. Without speaking of ectopia, upon which I need not re- 
turn, and whose mechanism is quite peculiar, albuminuria is 
extremely frequent, not only ns a trace, but in mcasurnbiy large 
quantitico, in the form of a retractile coagulum when the actim 
of heat is made to follow that of coiij^nlnHng re«gi»Mt«. I have 
established it seventeen times in one hundred cases in my most 
Teoent atatistits (I had said 13 per cent for one hundred last 
year) . 

When the condition of the stomach ha« been relieved 
albuminuria diminishes, or even disappears, to return, however, 
on the least indiscretion of diet It follows in a line parallel 
with that of the disease; 
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Can we consider tbe albuminuria ae dyscraalc and arising 
from a vitiation of the general nutrition? Is it the cooeequcncc 
of irritation, or of in flam mat ion of the renal tissue by toxic 
eubetances which it is eliminating? I do not undcrlakc the 
solution of these quf«tioiis. 

Albuminuria is variable as re^rds its intensity and its per- 
sistence; it is most frequently curable. In certain caaeii it laints 
for u long time, beinj; tht- sifni of a renal lesion. M. Taprct had 
pointed out the bruit dc ijalop in a case in which albuminuria 
nppotrcd to be atisoeintcd with the existence of a dilatation of 
the stomach; the albuminuria having disappeared, tlic heart 
waited to beat in accordanw with (be nibuiriiiiiiric rhythm ; later 
on, it ie true, cardiac tpoublce had returned. 1 have observed 
several analogous rases. 

Peptonuria is frequent in dilatation; I believe I was the 
first to draw attention to it. While iu the normal state, peptone 
cannot be discovered in tbe blood, either because it has been 
transformed into albumin in \\x pown^ through the walls of the 
intestine, or tbe liver has changed it, or the white hlood-cclU 
have laid hold of it. In certain people, the subject* of dilated 
stomach, it passes into and remains in tbe blood, and is dialyzed 
afterward in its passage through the kidneys. 

Let us now put upon record tbe modifications of general nu- 
trition in |>cople wboee stomachs are dilated. As a goodly num- 
ber of the organs suffer, it is therefore not surprising Uiat one 
should have to note loss of power, diminution of physical and 
moral energy, emaciation in the advanced phases, but often, also, 
lax obesity with pallor, abundant deposit of urates in the urine, 
inereaiie of acidity of the urine, nnd tlic appearance of a red- 
wine coloration on the addition of percliloride of iron. 

Inflammation may seize certain of the ti.isties; wc notice 
phlebitis. I have, twice out of one hundred times, noticed spon- 
tAneous phlchitia, and I have insisted upon the importance of 
ibis point, which no longer permits us to accord to spontaneoua 
phlebitis coming on in tlie course of a clironic dyspepsia Uic 
signification which Trouaseaa assigned to it. Purpura, which 
indicalea fragility and bad nutrition of the TeaseUj it met with 
two or tlircv timta in cwry one hundred. 
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In ehort, I ought to recall the ezietence of modificationB of 
the bony tisBue in the neighborhood of certain articnlatione. I 
have insisted upon the frequency of nodosities on the phalango- 
phalangeal articulations of the fingers; they are formed by 
enlargement of the bases of the second phalanx; in some rare 
cases upon the anterior part of the base are seated two lateral 
nodules, as ve see them in the rheumatic aodulee of Heberden, 
which are always found at the third articulation. We often see 
the four fingers of the two hands present, simultaneously, these 
deformitira. Nearly always the patients are astonished when 
we call their attention to these nodules ; they consider that they 
have always had them. Sometimes, however, the parents know 
the date, approximately, of their appearance, after an absence 
from home, such as, for instance, their return from college. In 
some people pains are felt in the joints which have become 
deformed. 

Sometimes other joints may be deformed. 1 have noticed, 
at the metacarpo-phalangeal articulation of the thumb, a swelling 
and pain. In cases much more rare I have noticed pain and 
swelling at the level of the wrist; we sometimes observe painful 
swellings pt other joints, and, in particular, of the internal 
extremity of the clavicle. Out of the whole of the observations, 
I have noticed joint deformities twenty-five times in every one 
hundred, and in men, taken apart, thirty-two times in one 
hundred. They are susceptible of improvement, or of lessening 
if the stomach improve. I have seen oscillations running parallel 
with this condition. 

What can be the meaning of these nodosities? 

Some have said, in opposition to me, that they were the 
effect of iheumatiam, just as dyspepsia is. But, really, there ia 
no choice in this of rheumatic deformation. Chronic partial 
rheumatism affects the knee and the hip; the nodosities of 
Heberden are seated at the third articulation of the fingers. 
Aathenic primary gout and deforming rheumatism seize the 
wrists and the phalango-phalangeal articulations at once, and 
only secondarily the second articulations. Why do we not see, 
in dilatation of the stomach, other joints seized, — the knees and 
metacorpo-phalangeol ? Otherwise the eubarticular signs of rheui 
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matiBm are wanting in thoae who, having dilatation of the stom- 
ach, are, at the same time, the bearers of nodoaitiea on the 
fingers ; it ia only by a begging of the question that we attribute 
them to arthritism. 

In any case, I maintain the reality of the following empirical 
fact: When you find people whose fingers present, at the level 
of the second articulation, the nodosities of which I have spoken, 
you will nearly always notice in them the physical signs of dila- 
tation of the stomach. 

We may see nodosities situated also at the second joint of 
the big toes; one is rarely led to seek for them in consultation, 
but, seeking them, I have found tbem in some cases. 

Not only may other joints be affected, but the osseous tissue 
itself may suffer, even in the continuity of the long bonca. Thus 
may sometimes be explained rachitis and osteomalacia. If in 
the child, rachitis, as M. Comby has said, may be one of the 
consequences of dilatation of the stomach, it has appeared to 
mc in several cases that osteomalacia, in the adult, may receive 
a similar interpretation. 

En resumi, it seems to follow, from the existence of so 
many organic and functional troubles in people the subjects of 
dilatation of the stomach, that there is created in the organism 
a special aptitude for the tissues to become infiamed, and for 
perversions of nutrition to arise, from which result fragility of 
some part of the tissues and changes in the form of othera. 

What has occasioned surprise among many physicians, when 
I have pretended to establish a relationship of cause and effect 
between dilatation of the stomach and the other symptoms 
which are associated with it, is the variety of these symptoms, 
which a simple change of form of that viacus is incapable of 
explaining to them. Numerous, however, are the local diseases 
which take their hold upon the organism. 

For a long time past, since Beau and before him, we have 
known how dyspepsias cause an impression upon the nervous 
system, the feelings, movements, nerves of the vascular system, 
and ideation; we have admitted that certain nervous symptoms, 
contracture of the extremities, may be induced by gastro-intcs- 
tinal trouble. Whatovei the disease of the stomach may be, cer- 
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tain functional distiirbaiiccs are suISoient to cauRc the derelop- 
ment of dyspeptic coma, which, Bymptomatically, is identical 
with diabvtte coma. 

Thig coma hae Ijeen seen in cancer, chronic ulcerative gas- 
tritis, and I hnvc «ceu it in dilatation of the stomach. Jaksch 
and Senator have properly described it, Tliere ia, at first agi- 
tetvd movcmcut, jactitation ; tlivu cohick h gntdual Homnoiej> 
cence, rapidly changing into coma. We notice a singular form 
of dyepnoaa, — twenty or thirty rwpiration» only per iiiiniiti.', hut 
constituted by a deep and laborious inspiration, witli great move- 
ment of thfl larjux and a mmuiiug, punting expiration. Tlio 
temperature lji normal; the pulae small, frequent, and compres- 
sible. The odor of the breath rccullii that of cbltirofurm; prob- 
ably it iH due to tlie same ^uli^tnnce as tiiat which is exhaled in 
the breath of diabetics, Eince we find it in urine with the Kami^ 
chemical reaction. It has, besides, been also noticed in leuco- 
cytlucmia and pernicious anemia. 

Is it astonishing, Uierefore, Uiat severe nervon* symptoms 
should bo caused by a simple dilatation of the stomach? 

What occurs in the chronic gastro-enteritiH of infants due 
to a defective or premature alimentation? At fii«t there appears 
green, acid diarrliwn, which excoriates tlie buttockit; then ariw 
subsequent phenomena, — fever, cutaneous eruptions (erythema- 
tous, eczcmatouj, and pustular), and, last. Die peculiar nodosi> 
ties of rachitis. These arc, really, alterations of the bony tissae, 
induced by a primary disease of tim stomach. 

It has bocn accepted, but not without difficulty, tliat, the 
kidney being diseased, there may recult from it giwnil disturb* 
ances,— dropsies, nervous accidents, headache, pruritus, deafness, 
amaurosis, dyspnasa from functional trouble of the heart, but, 
also, modifications in the structure of the hcArt; hypertrophy 
of the left ventricle witli, as a stethosoophic sign, reduplication 
of the first sound. It has been thoroughly acknowledged, be- 
cause each fact waa presented in an isolated and suceeasirc man- 
ner, that all tluw: conditions, so varied, arise from disease of 
the kidney. 1 believe that, in the same manner with regard to 
dilatation of the stomach, wo will come to recognixe the fact tliat 
Uie accidents so varied which accompany it are really subordi- 
nated to it. 



GA8TBO-INTEST1NAL AUTOINTOXICATKWa 



177 




If I am of this opinion, it \» hecauea I reprettent to niyaelf 
the kidDey as iin organ with a functional dl);iiity inferior to 
timt of the digi'stivc canal; it cHminiLtett matter without alter- 
ing it; and vet,, what disturbances its diseases cause in tha 
organism ! 

What can it be, tJierefore, which ia absorbed when the stom- 
ach is nt fault, the functional dcrungcm^nt of which dJi^tiirbs ttiv 
whole inteatioe? How is it possible for its derangement not to 
affect the whole organism? Think of the physiological impor- 
tance of the digestive tube. It introduces inlo the organism all 
the solid and liquid matcriul, — all except oxygen, — and, bcforC' 
introducing the material, it must elaborate it. It has, therefore, 
not only to play the part of an emunctory, but its functional 
derangement must vitiate part of tlie eraunctory apparatus and 
the cells of all the organism. 

Some people are willing to admit tiie reality of the symp- 
tomatic grouping which I have indicated, but tliey do not con- 
uder that all the associated symptoms may he subordinated to 
the stomach; thero would be links established between them and 
it, but no subordination. As in certain c.ises of dilatation we 
find riiuuitcd suvoriil iiymptoins whidi recall arlhritism, nodosi- 
ties of joints, migraine, neuralgias, sibilant bronchitis, ecxema, 
and as arthritism di'tcrmincs dyspepsia accompanied by a cer- 
tain degree of laxity of tlie stomach, we are forced to reiy upon 
this coincidence, bo as to say that dilatation of the stomach is 
only one of the consequences of arthritism, like the other symp- 
toms of which I have just spoken. 

But this assemblage of symptoms of an arthritic nature ia 
only the small coin, aa it were, of ar1hnti.*in! They are dis- 
orders which may arise outside of the arthrit'sm; tliey are not 
the gran(^, fundamental signs of the diathc«iis; it \*, so to speak, 
arthritis minor. We have in this enumeration met with neither 
diitbetca nor gout. These are two disease* which are not met 
with outside of arthritism; on the contrary, dilatation of tlie 
stomach w rare in diabetics and the gouty. They may. noycr- 
theless, arise in such by way of dyspepsia, should they bo dys- 
peptic, and yet great catcrt; for they accumulate one meal upon 
the preceding one not digested; they thus take meals irregularly, 
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and in too greal quantity. I do not say tliat nrthritiiim ir not 
concerned as a predispoDent in the pathogenesis nf certain dila- 
tationn of the gtoinaoh. But thoro is another iiiHnenoe, the 
direct heredity of this organic disposition. We very often see 
a niollKT and her four childn'ii the subjects of dilatation. Is 
it because they live in common and in the same manner, and 
undergo the *aine hygienic trials? No; it is that there are 
families in whom the stomach has a congenital tendency to 
undergo dilatatioD. 

In a ward in the hospital, out of t4>n patients taken at ran- 
•dom, you will find three with dilatation. This frequency of 
dilatation in tlie Hnss of people attending hospital, and which is 
lc£6 predisposed to arthritism, agrees little with the opinion that 
would see in dilatation of the atoniach au affliction of an arthritic 
nature. It is true that, in our time, men of the working claM 
have borrowed from the governing classes a certain number 
of their faults and vices of hygiene. But I have little hope 
in convincing the generation to which I belong. When one haa 
taken up a certain tine of study he does not care to leave it to 
uiuliTtiikc another. I address myself, tlieroforo, chiefly to those 
who are now receiving their education, and I ask them to aflirm 
my stflteinenttt. It is not by imniodiatc discussion that one cun 
settle such questions, but only by facts. And yet, among those 
who attack my manner of viewing them, liow many of them sr« 
tliere who have ever thought of seeking for dilatation of the 
stoninch in all their patients? Among tho«c who may wish to 
do 80, how many of them know how to do it? And, among those 
who can »eek for the existence of a dihitation, bow firw are 
preoccupied with the greatness of the question? If we now 
examine under what appearances dilatation of tJic stomach it 
presented to us, we are led to recognize several clinical types 
of it. 

There exists a latent form; it is the most frequent, aince it 
cmuUtntee two-thirds of the case*. No abnormal sensation iit 
eompUlaed of by the patient; no functional trouble is revealed 
on his being interrogated. Only a careful examination of all 
the organs can alone enable ns lo recognize the physical signs 
(rf dilatation of the stomacli. lu tho dj/ipeptic form, tlio ^ticnt 
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MOiplallu of puiue, of elownotis of digest ion, and often of con- 
stipation. The kf.palic farm is const ituteil by congestion of tho 
liver, which ehows itself by incnjast'd Biac in the volume of this 
organ and by ft sc>Qi)ation of weight in tlie right hypochondrium. 
It iB sometiroFS accompanied by jaundice, and frequently sppenn* 
in young siibjecte, which is, perhaps, tlie explanation of tlio 
chronic jaundice of infancy. 

There existH a fonn which iiimulnt'V biliary litbinnijt ; paeiido- 
gastralgic pain?, which are often really gastralgic, ahow tbem- 
Belvea »lowly, when inlestinal digestion cammcnoeo. Owing to 
the hydrochlorie acid being deficient, acetic acid is produced in 
e.Yce^, and irritat'^s the iiiiicosa of tbo intestinal tract. We 
ehould include movable kidney rather in the renal form, although 
it depende npon repeated cimgestionB of the liver. 

To the neuTosal type belong vertigoes, depression in the 
mornings, migraine, vascular spasms of the fingerc, spinal irrita- 
tion, cerebro-oardiac neurosis, hypochondriasis, and contracturea 
of the extremities. 

The cardiac form includes palpitations, breathlessness, beat- 
ing in the lemples, redue)« of the face, cardiac anguish, and 
false angina pectoris. 

Tlie asthmatic form, or brouchitic, is tliat in which coryza 
is frequent; in which glutinous expectoration, occluding tlie 
bronchial tubc«, provokes liiborioiis cough with sibilant sounds 
that disappear when the patient has succeeded in expelling the 
mucu». 

The rennl form it is very important to rixiogni/e. Wlien we 
have established in a person an slbuminuria which is not tho 
transitory albuminuria of fever, and when we are undecided be- 
lwi>en the hypotlieais of a lesion of tlic kidney and that of a car- 
diac affection, it is necessary to think that this albuminuria may 
be of dyspeptic and stomachal origin, *ince Boventoen times in 
every one hundred albuminuria eo-ciists with dilated stomnch. 
Simultaneously, the siime accidents may exist as those which 
are under the dependence of other albuminurias, — cardiac hyper- 
trophy, for example. 

Under the name of the aitaneom form we may include 
nrticaria, acne rosacea, and certain circumscribed eczemas, etc. 
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The rheumatismal form, although the word may bo de- 
fective, is cbariicttTizcd by the predominance of joint manifesta- 
tionit, vhicli at once attract tli« attention, and which an; often 
vrongly looked upon te chronic rheumatism. To this form 
phlcbifi!! in, perliapK, HMjichci}. I have soen it in medical men 
who had dilatation of the stomach and who considered ihem- 
oelvt* the »iil>jpct« of rheuinati^mal pMcbitia. 

l/aat. there is occafiion to admit an aculn or chronic fon- 
tumptive type. In the acnttt romftimptivc typi; the patit^'nt has 
alwayd suHered in his etoroach for ten or fifteen years, then 
rapidly fei*Ii! himwlf thoroughly exh«ii*ted, and soon after ho 
no longer alile to leave his room, — not even hia bed. The phy 
eician, finding no organic lesion, calls the case one of nervous 
fever. To the chronic consumptive type belonga the case of bo 
many patiwitu who in the hofpituU pass either for idlen or 
hypochondriaca. 

Wo could multiply these typra, but iround these ten may 
grouped ail Uie other oj'niptoms. We must still rcincmbcr the 
fact that dilatation of the etomoch renders the economy more 
vulnerable, and opens the door to dinemca of debilUy. Ckhrosis 
in young girls and pulmonary phthisia are often induced by 
dilatation of tlie stomach. This latter exi»ta in two-lhirda of 
the tuberculous, and, if we have eooght for it early enough, we 
can convince ourxelves that the physical fli^ns of dilatation have 
sometimes for long preceded the first eymptoms that may 
regarded as the premonitions of tiiberoulosia. 

I am, therefore, fully of the opinion that dilatation of t)ic 
ftomach is the outcome of a veritable arquired dialhent,- 
morbid disposition due to a disturbance of tho general nutrttio] 
Do we not soi> it, for emmple, induce alterationa in the nkeleto; 
in the same way as that to which we attribute the production 
rachitis? If )t i* true that in ricketa it may be the formation' 
of lactic acid in excess which hinders the calcification of Uic 
bones, in patients attacked with dilatation of tlie stomach the 
formation in the digestive tube and the absorption of acetic acid 
in excessive quantity perhaps explain the nodosities on the 
fingers. I hare even seen iMteonialacJa produced; at l«u>t, 
bona were painful at the level of the hbe, joints, femur. 
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pelvis. I hsTC #cen tlic pain incnmeo by Btaoding eo as to render 
walking; imposaible, 

[SiiK-c Boucliard wrote the foregoing the subject of gii*tric 
tetany following dilated stomsch has received considerable atten- 
tion. Although comparatively Hpcuking a rare alTeLlion, it is 
extremely fatal, aod yet if dingDOiicd and treated early a fatal 
termination may l>t? warded oil. The name tetanie was given 
to the particular group of nervous phenomena by Corvinart in 
185«, but it is to Sowmaa (Deuisrh Klinick; IRGl) and to 
Kueiamaul {DeuUck Arekiv f. klin. Med., bd. vi, 1S09) tlint we 
are principully indebted for wliat we know of the at>eoeiation of 
tetany and dilatation of the stomach. Of more rwent wrilow I 
would mention the exhaustive paper by Professor llalliburlon 
and Dr. John S. McKendricJt in the Britinh Medical Joxtmal, 
June 29, 1901. — a paper not only interesting from the phy- 
sician's point of view, but in which, on aeeount of the complete- 
nc«s of its references and the results obtained by experimente 
upon animnia, may be said to be fnealJiuKl nenrly all that ii^ known 
of this very important subject. The symptoms observed in tljeir 
patient, a man who had reaebed the middle term of life and who 
had suffered off and on for fifteen years from "liis stomach,"' 
were pain after food, relieved by vomiting large quantities of 
sour-smelling material ; oeeasionnlly hydrochloric acid was pres- 
ent in exccm and sarcinic were frequently found in microscopical 
examination of the vomit. For three years previously he had 
used the stonmch pump two or three time* a day. The symptoms 
of tetany had developed rather suildcnly and without any ap- 
parent cause so far an change of diet wait coneenieil ; they were 
preceded by severe frontal hcadaelic, a sense of tingling and 
numbness of the fingers followed by Eipasmodic contraction of 
the fingent a» in Uie "accoucheur's hand." Patient passed rap- 
idly into a state of coma which soon cleared up after large in- 
testinal injectioDK and drastic medicines. 

During tiie tetanoid seizurea the urine contained a trace of 
albumin und acetone, and when tlie spasms Buh§ided these gave 
place to sugar. The urine bad a specific gravity of 103S. The 
vomit contained acetone; liydrochloric, acetic, and butyric acids; 
but no sarcins. 
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Albumimiria is not tinkiiowii in gastric dilKUtion 
teUoy. The ayinploins, however, cao scarcely he attributed to' 
vnemio. After death the kidneys have been found to be healthy, 
bnt in a few instances these organs liavc been the scat of patho* 
logical changes. As the albuminuria is usually transitory, this 
circumstance suggests that it is due to the action of some poiicoa 
in the blood upon the renal parenchyma. Katnre, too, as wa 
have stated, may bo a temporary constituent of the urine, OUier 
substances have also been found tlierein: t.g,, sugar (Fenwick), 
a picrin ealt (Albu), and iudiean (Oddo and Sarles). In ga»* 
trie tetany Qumbrecht found the iiro-toiic coefHeicnt of the nrii 
increased. 

With the object of asci^rtaiiiing upon what particular sub- 
stance ^sorbed from the stomach the nervous symptoms of tetanj 
depended Halliburton and McKcndrick inji-clod prejmrutioua ol 
the contents of their patients* dilated stomach into animals^l 
This was f.^IUnved by a marked fall in arterial prciwure. On th«' 
supposition tliat this might be caused by the acidity of the gastric 
eontcots the fluid was gently neutral i;((Ml by means of potasli and 
when tliis waa injected the fall of pressure was extremely slight.^ 
The presence of some acid siiliistance lliercforc seemed to be 
roaponaible for the fall of blood -pressure, which occurred whether 
the vagi were intact or not, and whm dependent upon some action 
either direct or reflex, upon the car dio- inhibitory center. Boa- 
vcret and Dcvic (quoted in T.autret, N»vembcr 26, 1898) injected 
into the blood-vessels of animals varying percentages of hydro- 
chloric acid. The normal amount of IICI in gastric juice is 0,1 
per cent. Beginning with 0.1 per cent. Bolntion, they proceed* 
to 0.9 per cent, solution; hut it was not until O.fi per cent, ws 
reached tliut there waa observed a fall of temperature in thi 
animals. The injection of 0.9 per cent, solution of hydrochloricl 
acid wax followed by general coni'ulsions and death, and at tho.j 
autopsy a sero-sanguineous fluid was found in the peritone 
cavity. The dose of hydrochloric acid tliat is fatal is 0.4 
kilogram of animal, Wetik solutions— f.y„ 0.2 and 0.3 per cent 
— cause no inconvenience when injected into animals. 

Halliburton and McEcndrick's experiments show that the' 
contents of a dilated stomach contain some material that 
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more pobonous than hydrochloric acid. Beyond sayiug tlint 
this Btibslancc has an acid roaction tlipy do not nttompt to define 
it further or to give it a name. It dooa not ncceasarily folliw 
that the acid substance that is circuhkting in tho blood and wbicb 
ii presumably the cauao of the nfirvoua Byiuptoms of tetany 
should have been absorhcd from the stomnch. More than likely 
this acid may he the result of some faulty metabolism of the body 
caused by the circulation of toxic material absorbed from tlie 
gastro-int^tinal tract. 

It is etill taught by many that the symptoins of tetany are 
due to delirdration of tlie tJasuefi consequent upon the exhalation 
of large quantities of liquid through the gastric mucous mem- 
brane and tlic vomiting of large amonnts of this watery material. 
It is to these eircumBtanccs that wc must attribute the deficient 
uinniiat of urine pniwed by the patients. The protoplasm of ani- 
mal cells can only bear the abstraction of a limited amount of 
vratcr, and therefore dehydration of the ti&aues may play a part 
in the development of the symptoms, but it is more probable 
that aulo-intoxiciition plays the major part, since on almost 
similar scries of symptoms is observed in diabetic coma when 
patientt are not always emaciated. 

What the poiuiu is that ranscts giislnc tirtany it is ImpOR- 
•ible to say — Brieger is of the opinion that it iti a peptotoxin. 
Uouveret and Devic injected into animals the toxin produced 
during the peptonization of protoida in the presence of alcohol 
and they found that it caused tetanic convulsions in large doses 
and in timalter quantities the ordinary contractures of tetany. 
It is believed that this peptotoxin is produced in a dilated stom- 
ach when there is an excess of acid, but it is not yet known 
whether it is an ethylumin hydrochlorate or an ethylene dlanin. 
tiumbreciit speaks of the poisonous substance as an albunio^e. 
Without giving it a name, Halliburton and McKendrick de- 
scribe the toxin obtained from the contents of a dilated stomach 
as having an acid reaction, soluble in alcohol and normal saline 
Rolution, and when injected into animals as cau.<<ing, dir<-ctly or 
indirectly, reflex excitation of the cardio-inhibitory center and 
probably of other centers in the brain and spinal cord.] 




LECTURE XIX. 
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Cauar* et dllalsitlon et Iba ■lomnrti, ItrclPote cKnua; rucuIto. pcmuuiMit. 
or too frcgurnl iUfftcDB^OU of (bo ttoin*<<b, ID conp^^ilfoce of bAd HltiDQat&ry 
hrcli'nf*. riiIliir]»KUiAL c^nuiix: t-Albrrhjil or Inli^mtUtnL laQ&i&inntlotka; m#- 
chnalcaL obttacltB lo Iho CTUcuatlon of tho coDtrotA of IhQ itomiicli, I'bx'^O' 
loKicnl CAtinttii: InAufflrlL^nl toBflrvxlion ; vDni«nlliil or afqulml tl^blllty of 
tb* mulcular Iiinlc; rcolprocAt rclalloDi bc^vc-cn lypbotd fever aiid tfllAtS' 
tlnn of th? fltftmnrh; prnflUp^RttiAn of tboiiti »uffvr\njE from dilAtAUmi to 

eobtmcl lypliotil tiivr. ThermpeuiLca bnicd upoa tbe knowlMlK^ of cAu^i'- 

Urn«nil (litnuluitn. AtlinrnUrjr hgrK'^nK' Xi-Kulantjr mnd lnfriMtunic)r of 
■ddbU. Bubitiintliil tlLnH-DinllDD Id niiiall vuIuidc. Choice of too^m. The 
muulublrtim nt Blriibotli; drink* and of r*rr)-ih1nR nblch kc«ps ap ex- 
<aMl«* tcraianuiloii In the itomiioh. Wby imufflFlcnDv bikad brpoil Id not 
•Udlf dllMtOdk ICpf'^ht ri-lfnrrhfii l)|>oi> ihr rTmr Hint Inn <^f 'T'ni. rittU B 

■llr for rBducInf tb< quantity of driuk. Iluw tb» dietary ulilcb I prapoa* 
tor dllstillon ot Ibr gintnnrli >■ not (toiplr tbo drr rrRlnien pKpoced bf 

Chonial far dyniH'iiila duv la [be uta o( liquid*. Milk food ma th* pr«- 

ptralory rrglmcti la tbe purv ••! rilln'iilnn. Mined rcBlmio of rcca Mid milk. 

RtSlman of InfrequDDt and compU'lo m>'al*. Nulrtilva oantData AoU- 

■epbc rncdlcalion u aD nUKlMary to the dirlettc rvglTntn: chloraform' valer, 
bydnMbt(>rtc Irnioimdd, Iiidicatlona for vfaHlilut out Ibn itomD^h^ Tr^At- 

Ri«nt of prroali aDd of DlcaratlT? pABtrllls. AdianlacfODa roauit of ibv 

abOTp'tnrnliooi-d roKlnifn- rapid dlaappt^Arano* of Cbi> ^onl dLaturblnic and 
iiiuat palotul armptomi. NccoHllr for IfDslkpDod vontlDUalloD of (roBtiaDibl, 
Is order lo arrlr* ■( a lamplat* «ur*, wbleh li oot •■•'■jri poMlMa. 

Ik order to pleu>e before you ognin. in a tcv words, all the 
knowledge we bare accumiilntod upon intoxication of intcHtinnl 
origin, I ri'cull to you Uml, uftt^r having (Icmon^lruted tlicir 
reality, I have shown yoa how intoxication may be the result 
of normal fermentation, if the kiilnoy is dismsotl, and how, wiUi 
B hcaltliy kidnoy, intoxication may be produced by abnormal 
ferineDtation. Afterward, I liavo proved to you tliat intoxication 
of intoiitinal origin, from abnormal fermrntation, may show itself 
in citiier the aciiti.' or chronic bI«Ic. The time has now eome for 
considering tlie therapeutics of this intoxication. I ought al- 
ready to hure dealt with, in a summary manlier, intestinal antj- 
•epsiH, having been almost of necessity led to it, in order to 
interpret uraemia and to study it« therapeutics. I am now led 
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to iindftrteke this question, while studying the treatment of in- 
toxication from chronic dyspcpBin; that J8 to sny, diiofly from 
dilatation of the stomnch. But all the treatment of chronic in- 
toxication of digmtive origin docs not lie in iutcstiunl nntiscpsia. 
It is not sulRoient to neutraliy.e or to delay ferniontations. With- 
out neglecting the cmploymout of chnrcoal, which fixes the 
prodiiclit of putrefaction, of iodoform, and of naphthalin, which 
prevent these from developing, it is necessary to adtlress ourfdves 
to the physiological tdintis of the organinni, in order to correct 
the functional disturbances of the digestive canal, 

Wc ought, if wc can, to act upon the di»Ra*o which loads to 
fermentation in the digegtive canal by referring to its causes, or 
to what is predominunt in chronic dyspepsias, — that is, dilata- 
tion of the stomach. In eight cases of dy§pepsia we find seven 
tiin(» &n Mftggc rated distension of the stomAch witli an impoa- 
sibility of retraction. The causes of this eicessive, permanent 
distension arc numt'rous. Some arise from faulty aliuii-ntary 
hygiene. Excessive distension, too often repeated and prolonged, 
leads up, more or less rapidly, to a forced condition of etomach. 
Individuals who eat too much or drink too often dilate their 
Etomach, hut other hygienic errors lead tn the same result. To 
eat too quickly, when we come to table with an eicessive appe- 
tite, due to irroguhirity iu our nienli, is burlful, for a very fine 
mechanical division of food ia indispensable for its digestion. 
Irregularity of moats has also for its consequence the leaving of 
only too sliort an interval between certain meals. A meal is then 
introduced into tbe stomach, which still contains part of th« 
preceding one. lliese are all bad hygienic habits, which rae- 
clianically engender dilatation of Ihe stomach. Other cause* 
may also be in operation, such aa bad teeth, which prevent good 
mastication. 

We can remedy ail these eanscs in the premonitory period, 
but when the slomncJi is thus dilated, what then? You will be 
able to advise a certain number of palliative measure*, which 
will only bring to tlie patient a minimum of liclp, if you do not 
seek in the minute analysis of the elements of the morbid state 
those which tlicrapeutics could attack with tlie greatest chances 

of MUCt^JSS. 




Ifecbanical digtcnsion sometimes follows from pathological 
causes, — from an antecedeot djspppsia baving dutontiincd habit- 
ually too long retention of food in the stomach; from a chronic 
cfltarrh of the mucous membrane, preventing physiological ift- 
crction; cancerous or cicatricial constriction of the pylorus. 
The puckered cicatrix of a cured ulcer of the pylorus may 
progressively lead up, in quite a mechanical manner, to dia- 
tcHKion of the ftomnch, where digestion, nevertheless, is normal 
in operation. We may attribute a large share in the pathogenesis 
to debility of the muscular wall. General nervous debility — that 
state of irritable debility and neurasthenia which exist in hys- 
terical people and in atasics— caiiBcs variations in the energy of 
the central nervous system, whence there results distension ; but 
this is rarely permanent We notice, too, an intermittent dis- 
tension in exophthalmic goiter, in convalescence from serioiiH 
affections, after grief, prolonged indisposition, sad mental pre- 
occupation. All these distensions have not yet become dilatation, 
but may end in it. It is also necessary to take cognizance of the 
radical debility of such and such a tissue in certain people, in 
consequence of which, in the pathogenesis of dilatation of the 
etomadi, there is occasion given for the influence of heredity. 
It is certain that in the same family dilatation of the stomach 
exists in several individuals, without our being able to call to 
our aid, in ojrder to explain it, a group of hygienic defects. It | 
may be said of the stomach, ns of the scrotum, which b habit- 
ually retracted in certain people, that there is a weak conditi^^y 
in Mmc, owiug to a natural muscular debility. j^H 

Last, debility of the muscular wall of the stomach may d^ 
the result of a morbid degeuenition. The iitiidy of degenerations 
of the mngeular wall has been made in the iotestine by Blaschko, 
Sasafcy, Nothoagel, and Schleimpflug, They have seen atrophy 
to be the result of fatty degeneration of the muscular tunic itself, 
oonsecutive (o inflammatory affections of the mucous membrane, 
to intemperance, or to habitual alcoholic intoxication, to lesions 
of the intet-tinal and central nervous system, and, finally, 
infectious diseases. 

These causes are probably Attriliutable to debility of 
gutric mujicular wall. It is developed after typhoid fcvi 
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oftcner it ftrixes at the beginning and even before the comtncBC^ 
ment of the diaeaBe, It ia not rare for typhoid fever to be devel- 
oped in poreouM who^u stomachs have already been dilutt^d. I 
have Been, in the course of the last two years, twelve cases of 
typhoid fever in my prnt'ticc at llic hospital; that i« to say, 
coming on in patients under treatment for another illneBe; 
twelve timte waK there question of patients the subject of dila- 
tation of the stomach. We might ask tho question, had dilata- 
tion pivparcd the way for the introduction of the infectious 
agent? I content myself, for tlie moment, by an empirical state- 
ment of the fact. The largi^t number of patients whom wo 
treat in the hospitals for typhoid fever carry nodosities on the 
Gccond articulations, which prove that dilatation was primary. 

If theee, therefore, are the varied causes which may take 
part in dilatation of the stomach, what resources may their 
knowledge furnish us with for tlieir therapeutics? Nothing of 
consequence, save two tliinfrs. If there exist habitually a con- 
dition of primary dyspepsia, aggravated recently, it will be 
advisable to combat this d)V]K.'ptic state, in order to allow the 
stomach to become retracted. If the nervous Bystem should 
increase tlic retractility of what remains of healthy muscular 
fibere, general stimulants can indirectly give advantagi^iis re- 
sults; these will not cure, but they will aid in the cure. We 
may stimulate directly the nerve terminations in the gastric wall 
by simple bitters and by astringent bitters. Wo may give atten- 
tion to the general nervous system in its cutaneous and peripheral 
expansions; we may pri-scribe dry or aromatic friction, change 
or air, high altitudes, sea-air. It is necessary to remove all 
car«, preoeciipution, and to procure distraction by traveling and 
pleasurable occupation. Distraction ia particularly necesaary 
during menlN, which it is well to take in pleasant company. 
These are small measures, but their utility ia beyond question, 
Wc might derive benefit from the cold or hot douelie, or UiC 
■hover bath, with ordinary water, or that containing sulphur or 
•tUcw material. Wc noed not a«k how a cutaneous douch« 
rerivee the stomach; it is simply a question of improving func- 
tion. With • bad tool a workman may do pretty good work. 
Snlphuroiu and saline bathe, sea-baths, cold baths, and baths ot 
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Ploinbifrea may he uw-fiil. I can scarcely believe in the favorable 
influcitco of electricity, despite the results of which some bare 
made & great noise. They publish at flmt the snccesafnl cases, 
and tlicy forget to mention the others. Inhalations of oxygen 
sometimes answer well ; these improve tlie appetite and stimulate 
digcvtioii. 

Last and ehJefly, we mnst pay attention to alimentary hy- 
giene. This inchides the wliole of the means which cause diges- 
tion to be rapid, and which thus prevent a protracted stay of 
food in the stomach. We may put it in the following axiom: 
it u necessary thai Ike stomach should be distended tlie leaxi po«- 
tible, least often, and for the shortest time possible. We miut 
first masticate well; conseiiiiently, certain buccal preparations 
are sometimes necessary. We must eat elowly, and without men- 
tal worry. It ia necesaary to abstain altogetlier from work imme- 
diately after meals. Fatiguing work is bad, even if it is ph)-«k'nl 
work ; what is useful is no longer repose, but mu.°!cular activity 
in the open air, without its being indulged in to the extent of 
fatigiie. 

There must be neither eating nor drinking between meats. 
The meals must l>e widely separated from each other. To eat 
once a day is impossible. If we only make two meals, should 
these be separated by twelve hours? No; Uie needs of tlie 
organism are much less during tlie period given np to repose. 
We must allow nine hours between the two meals as the interval 
by day, and fifteen hours as the interval by night. This intre- 
queney of meaU is sometimes auRicicnt to cause heartburn to 
disappear and the sensations of heat, and to arrest the emacia- 
tion of patients who should moderate their appetite in order to 
prevent their pains. As a rule, we must allow to patients three 
meal£ per diem, with an interval of eight lioure between tlie two 
principal on« and four hours between tlie first and second. 
We roust make exception for growing children. The hours 
should be, for esample, 7.30 and 11.30 in the forenoon, and 7.30 
in the evening. In the cnci« where this interval i« not HtilTK-ipnt 
for tlie digestion of the preceding meal to be complete<l, it will 
be necessary to proceed with the artificial evacuation of the 
ttomaclt. 
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The meals ought not to be copioiu, but Bub»ttintinl. It is 
advisable to Kupprcas nil that U unnecesHary and made with 
water, — conscqueotly, liquid foods. Yet it i« ncccwary to give 
eufilcient, and even a little more, beeaiiae the organiEm may bo 
obliged to eliminate an excess of solid materinl by the urine, 
which can pnly be done by the help of a determined quantity of 
water. Wc must nmcr expose our«'Ives to th« attempt to nench 
the limit on thia side of which urinary depuration might be 
prevented. Wc would not allow liquids nt other than meui- 
times; 375 grams of drink at each meal, or three-fourths of a 
liter in twenty-four hours, ought, in a general way, to be sulli- 
cient. 

As digefition rcfiuirw that tJic foods should be not only 
softened, but penetrated by the gastric juice, they must not be 
fatty. The stomach is not called uptm to digwt fat. but the 
latter might prevent the stomach from digesting what it onght, 
by preventing the hydrochloric acid of the gastric juice from 
softening, penetrating, and hydrating meat and other alimentary 
substances. It is better still to have the fat emulsion izcd, as in 
milk. The food ought to be as much divided as possible; we 
must, ther^-forc, pn«crihe food ettty of raaMticiit ion,— not hard 
food, but cold or very well cooked meat and boiled fish. It is 
necessary to avoid, as much as poswible, everything that may have 
a tendency to undergo fermentation, — alcohol, which furnishes 
acetic acid, acid aubstancw. and certain piirts of bread. Wine 
ifl certainly unfavorable, especially red wine, and, above all, pure 
red wine. But pure water is distasteful to certain people, and, 
aa they no longer have any appetite, they lose weight if they are 
Huhmitted to this regimen. In order to give Uie leasit amoimt of 
alcohol possible, we m\iEt advise to be added to water one-fourth 
of white wine, one-third of beer, or a teaspoonful of brandy. 

Bread is generally badly borne by dyspeptics, but rice, bar- 
Icy, oatmeal, and unfermented pastes are allowed. Aa regards 
bread, we may allow only tlie crust or grated crumb. The reason 
for this restriction is this: Baking, having interrupted the fer* 
mentation of the dough, has not stopped it altogether; conse- 
quently, this fennentation reappears when moiMture and tempera- 
ture arc again favorable to tt la thoroughly baked bread fer- 
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iDCotation ia, on the contrary, entirely stopped. Wliat, t^en, 
this fermentation of brend? The idea gcneruUy adopted oa tlio 
Rubject is that which was elcarly defined by Graham. In the 
pr«ecnce of cen-slin (diafita,se) starch is broken up into maltose 
and dextrin. Itfaltaie, iind<>r the influence of MiccharomyceA 
minor, forms two augare, — dextrose and Iffifulosc. The two 
angars, under the influence of tlie aacchaTomycca, ferment, pro- 
ducing aleohol and carbonic acid, which cause the bread to rise. 

M. Duclauji, who has accepted this theory in principle, 
denies, moreover, the existence of alcohol in this fermentation. 
The question has been taken np again by M. Chicandart. The 
TCiiutt of hi* researcheti is that, in dough in process of fermenta- 
tion, we do not find either soluble starch or dextrin. The first 
part, therefore, of the theory of Graham falla. We do not find in 
it more sugar than in flour. We do not find alcohol either, but 
in the fermented dough there exiitt acetic and butyric acids, 
supposing we only employ gluten without starch, and lactic 
acid with pur« gluten. We also find leuein, tyro«in. phenol; 
that is to »ay, the products of the fermentation of a nitrogenous 
snbstaDce. 

What undergoes fermentation in dough is, therefore, tho gin- 
ten, which giyea girth to the products of acetic fermentation in 
the presence of a bacterium, — the bacillus glutinis. But Uiis 
resists the temperature to whidi tho center of the crumb is 
found to be carried during cooking; and it may, therefore, carry 
on in the stomacli acetic fermentation. By the knowledge of 
these facta is explained the usefulneaa of anfermented and grated 
bread in the feeding of dyspeptics. 

After having laid down the general rule* for a dietary which 
has for its aim the attainment successively of functional amel- 
ioration, then the auatomic^il rwtoralion of a digestive canal 
deteriorated hy dilatation of the stomach, I proceed 
precisely the concrete formula of the regimen. 

I remind you that meals ought to be taken at regular 
that, if it is possible to obtain oonfcnt from patients for only 
two mejila in twenty-four hours, these ought to be separated by 
an interval of nine hours; but that, ae during the grcaW part 
of the tttne three meals are necessary, the intervals ought 
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four bouTS between the first and second and eight hours between 
the second and third. Tliu;*, the first meal will be taken, /or 
example, at 7.30 in the raoming, the second at 11.30, and the 
third at 7.30 in the eveaiog. 

The patients ought to take nothing betveen meals, and 
should strongly resist any impulses of hunger or thirst, when 
even this resistance would eauae them sulTering, and in spite of 
the momentary relief wliich satisfaction of these desires would 
appear to give them. We will freiiiiontly gi'curo from patients 
this difficult resignation when we have clearly made tbeni under- 
stand the necessity, and when we have dazzled tbern with the 
hope of a definite and absolute cure. Meals should be taken 
slowly, and mastication should be alow enough to reduce the 
aliments into pulp. 

It is necessary to insist upon the prohibition of liquid ali- 
ments which dilute the gastric juice, an<i of fats which remove 
from the action of this juice the solid alimentary substances, and 
to insist, also, upon the advisability of eating only a little bread. 

The early breakfast should not be abundant: an egg, cooked 
fruits, or marmalade, — neither bread nor drinks. At the second 
meal there should be cold meats (well cooked), hot meats ^but 
broiled in preference to underdone ronste), meat-soups, boiled 
fish, eggs lightly cooked, eggs prepared In milk, milk in some 
way solidified, paste (e.g., vermicelli) ; rice prepared in milk, or 
in soup, or with the juice of meat; vegetable soups (considered, 
wrongly, as increasing flatulent dyspepsia) . cheese, compfitea of 
fruit. Of fresh fruits these only will be allowed : strawberries, 
peaches, and grapes. I do not know why they are better digested 
than other fruits by dyspeptics, but I indicate the fact to you as 
the result of experience!. Other fniits should only be allowed 
cooked. 

The important advice as regards drinks is resumed in the 
instruction not bo drink at the first meal nor between meals, and 
not to drink at any of the two principal meals more than a glass 
and a half, each glass containing 250 grams ('/, liter). In the 
summertime, for patients who perspire profusely, we should mod- 
erate, somewhat, the rule, in order to make some compensaHon 
for the loss of liquid. Drink should be, by preference, pure 
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water ; alcohol ought tn be avoided, beoaugo it giTM ri« to 
acid. But, our hnbits being repugnant to the use of piire wi 
we would advira the addition to tho wnti.T of onc-Uiirrl Ix^r «l 
one-fourth of white wine; we would reject red wine, which con- 
tains too iDurh alcohol and tAnnIn, n\m the iiifiitiioD of tea. 

It baa been wrongly stated that the regimen, thus f onauUted, 
vu the dry regimen already laid down by Choinel. But th« 
whole regimen, according to Chomel, waa limited to the flap-i| 
prejwion of liquids. Mine projicwK to Mitisfy three indications; 
to obtain the«e gastric distension should be slight, infreqaent^ 
and of short duration. ^ 

In order to bring about the first, I am willing to give nufli- 
cient alimentation in the itma11<«t volume po»eible. I moderate' 
the employment of water, both because it occopi« 8pa<!e and 
ditutcv the gfl«tric juice. Chomel ha« »cen djfpep^ia from Iiquid» 
which ifi real and which may coincide with certain cases of dila-i 
totion of the stomach, but not with all ; the dyspepsia of li 
is not dilatation of the tttomach. 

The second indication rcquins that the meals should 
infrequent. ' 

The third is fulfilled by the employment of solid foods, easy, 
to digett and very finely divided, tn order that the surface oC 
digestion may be increased. I exclude aliments easily trans- 
formable into acdjc acid; that ia why T reduce alcohol to ^ 
minimum; and I suppress bread, which I only allow tranaformcji 
into crust or to.wted. 

This regimen, such as I have just formulated, preKtippoe«8, 
that there is still great digestive power. In a certain number 
of eases neither meat nor farinaceous vegetables arc digested. 
Vbat is to be chosen, then,^thc dry regimen? No; bnt milk 
diet, on condition of instituting it according to the precept! 
laid down by Cniveilhifr for the treatment of ulcer of th« 
stomach, in frequent dosed and in small quantitie*, in order that 
ila digestion may be rapid and complete. Milk diet is a prvpur- 
atory regimen. We should begin with the quantity strictlj 
necessary to prevent deterioration of the oi^anism, — 1 tablo- 
spoonful every two hours, if it is advisable; then I lit<>r dailj 
in tea equal doeee; that ib to sajr, 100 gramfi every two ho 
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from 6 or 7 o'clock in the morning to 10 or 11 o'clnck nt niglit, — 
nine doew in tlie day; one during tlio night. By increasing 
progressively each dose, we reach 2 litcre in the twenty-four 
hours, which are sufficient for tho eii«tennncc of any man. Last, 
2 '/, liters, in ten doeee of 2B0 grama, should not be exceeded. 
And then we should proceed, by insousihlc transition, to mixed 
diet. We add, firsts a yelk of an egg to one of the cnpe of milk, 
Uien to ei^vcrul, which brings us up to ti>o yelks of egga. At 
this period we would replace, at 10 o'clock in the morning, the 
cup of milk by rice-soup, barley, oat«, outmcal, or paste, but 
suppressing tlie cup at midday, in order to allow tlie stomach 
four hours to digest the soup. In the evening the same Hub»li- 
tuUoQ should be made at 6 o'clock. After a week of these two 
light meals, suppre^ing four cupfuls of milk, we can then add 
a whole egg to the soup; tlien ti.ih or cold fowl at the morning 
meal, and at that of the evening clear soup of pot^iW-s. From 
this time onward we may boldly approach the diet of two com- 
plete meals in the twenty-four houre; then wc may altcrnalely 
add, if neceftsary, the small, supplementary meal of the morning. 

Sometimes from the first it may bo uecciwary to maintain 
the patient a little more, if his weakness is excessive, or to be- 
guile his thirst. We may have rt'ctiurse to alimentary drinks or 
to nutritive eneniaLi, We may employ aqueous solutions of pep- 
tones, properly prepared, wliich wu now find procurable in 
France, and which have nothing in common with the products 
falsely sold for a long time under this de«ignalion. Or shall we 
be obliged to have recourse to alimentary powders (to meat 
powder), which have been of signal service in certain diseases 
in which it was necessary to maintain nutrition ? I do not think 
BO. They have, doubt!<«it, the advantage of being very finely 
divided, but they remain difficult of digesiion, because they nau- 
ecate. We cannot diHpcusc with the part which the nervous 
■ystem plays in the cure of the diseases of the stomach; the 
patient who swallows wilh disliki* does not dige»t. It would be 
better, in case of need, to allow any fine pulp of cooked meat. 

In order to prevent the excessive fermentation which dilata- 
tion of the stomach favor?, we should have recourse to th? anti- 
septic method. Mauj' antiseptics &rc tt our disposal. Creosote 
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(which lias bri'ii rmplojcd for more than thirty yean, in acid 
dyspepsias particularly), iodoform, and napbthaUo fail, very 
often, bemuse tJit^y «poil the nppctitc; salicylic acid, in a euf- 
ficient doee to be traly antie^ptic, induces nervous derangemcntu ; 
niilioylnto of bismuth, 1(«» eo)tib1c, it nho l<.t» activ«. Chloroform 
water is better; osygenined water is good; bat what is better 
ttill is hydrochloric acid, which prevents aDomalous fermenta- 
tions and aida phyeiological digestion. No fennentation ig po»- 
fiblc in a liquid which coiitAine for erory 1000 parts 1. 10 grama 
of anhydrotia hydrochloric ncUi, equivalent to 3^10 grama uf the 
fuming hydrochloric acid of commerce. The liquor whii 
employ ix a itolution with this formula:— 

Fuming liydrooliloric aoid, pure 4 grnms. 

Water 1000 gruna. 

It id, generally speaking, neither disagreeable nor irritating. 
It is n iittlft painful to some patients,— <aneei-ou8 particularly, or 
those who have ulcerations lying upon the great curvature. We 
may give it at one meal, only in tlie doae of a few moiitbfiils dur- 
ing the course of the meal, or a glassful at the end of it. We 
may give a» much as 750 gntinM of tlio solution apart from the 
meals. When digestion ia not terminated three or four hours 
after the meal, vrv must conic to tho aid of tliv stomach by 
replacing its exhausted eecretions. As a help, 1 ought to speak 
of tho practice of washing out, so much in vogue for the last few 
years. It has given satisfaction on the old erroneona idCft that 
fluids which have accumulated in tho stomach ought to be re- 
moved. The real service which it renders is to free tlie stomach 
of the remains of previous digestions not sttadied by the gaetric 
juice and undergoing putrefaction. 

Washing out the stomach docs not cure diUtatidia, it ctn 
only relieve some of its convcquencos ; mid, as for its aAvantagea, 
these are aceonipanied by certain inconTcniencos, — e.g., the dim- 
inution of the appetite and of digi'ntion, and, in consequence, 
increase of emaciation. Nevertheless, it is a necessary metl 
under certain circumstances. We ought to lay it down 
principle that we should never introduce an additional mca] 
the Btomacb when the previous ou« has not beuu digested. 
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houre aft«r ingtMtion the prceciico of food in the Btomach is 
pathological, and from the sixth hour onward there H-ill occur 
in tiiJE aliiDoiitnry inuns anomaloim fcmicotation. Beyond the 
Beventh hour the alimentary residue will undergo exclusively 
acid or putrid formcnlation. \Vh''D, therefore, rational signs or 
exploratory catheterization fhall have established stagnation of 
tlic alimentary irsidiie in tho etonuich, tht-rc will be formal 
reasons for evacuating it. Then wo can leave tlie stomach to 
rest for two hours, to recover iUcIf, so to lipcak. Patienfa 
undergoing lavage ought to have only two meala jier diem. At 
the santc time you should make aDtiKcp»iit; lint, in order to 
attain this end, no liquid is necessary. Wc cannot introduce 
hydrochloric acid into an empty stomach, txpecially ae, in tlieso 
cases of putrid sfapnation, there eAista already upon the greater 
curvature punctated hinnorrhag(« and ulceration of the mucous 
membrane. But there ia no inconvenience whatever in intro- 
ducing iodofnnn (in pill), creosote, or nilruti.' of i^ilvcr, which 
may be useful in overcoming pyrosis. This extremely painfnl 
symptom yields, too, generally ipcaking:. after a few daya of 
regimen, without the employment of medicines. 

When pain ia sueli that, in spite of the stoicism which you 
would like to inspire in your patient, it ia necessary to intervene 
to give him immediate rdicf. we can neutral ixt- the corrosive 
acids which cause audi great pain hy moans of sodium bicarbo- 
nate, prepared chalk, calcined maj^esia. charcoal, to all ot 
which may he added n stiuill quatitity of opium or combined 
with chloroform water, wliich relieves pain and checks fermenta- 
tion; finally, cocaine may render M>mt< service in diminisliing 
the sensibility of the mucous membrane. When ulceration of 
the stomach suporvenes, Uie therapeutic indieations are those 
laid down by Cruvcilhicr. The patient is then in a grave con- 
dition, having reached a very advanced stage of Uie illnesii. 

In making an abstract of the cases in which patients come 
to you only in the last stage* of tlicir illnefts, you will derive 
great benefit always from the dietetic and therapeutic rules 
which I have just laid down. You will sninotlnies sre patients 
who have suffered for ten years lose their suffering at the end 
of two days, and declare Uiciuselvet cured at the end of three 
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weeks. Kemember that this is not even an apparent cure, an^ 
that all Llie t^ymptoins will reappear on tbc day following thid 
on which the regimen has been abandon^. J 

At the end of what time, then, can wc hope for a cure? I^ 
the case of certain stoniachs, dilated from the period of infancyj 
cure will never be rcAliKed; but, thanks to tlio ponnanence oi 
the treatment, we can overcome tlie anatomical imperf^tion a| 
tlie organ. Tiie Inrge«t numbur of patient* can. uovcrthclcsaji 
be cured, but not in less than two years; and these cures ar4 
easily broken. I<ong before the cure of the gastric Bymptoma 
you will, fortunately, have the satisfaction of seeing dissppcaq 
the superuiliU'd diseases, unless phthisit; is part of the morbidl 
process and the mushroom bacillus has developed upon the wa«t€ 
which the orgiinism has supplied to it. Thtrc are nervous symp- 
toms which may yield at the end of a few hours, even certain 
sibilnnt rales of broucliitis, which arise from inloxicatioa, an4 
are due to gastric fermentation; certain anginal cardiac <*ynip^ 
toms (dyspnunil ) , and the eutam-oiin, und wpcciidly renal, mani^ 
feetations. Albuminuria rapidly improves and totally disappcanj 
at the same time that it Is accompanied by cardiac rcdtipticatioo.' 
The alterations in the joints, caused and maintained by 
excess of ttc^ctio fiTiiif^n tat ions, may even retrocod«. 

' The poimihility of obluiMing similar results is a reason" 
my opinion, for insisting upon the indications to be fulfUle 



[ion.1 

i 




' Since Uiese lecture* wcr« i1ctir«red, M. P. I« Q«adre h*a aludli 
niore purtiuuliut/ certuiu points in tljt> liixtury at dilatation ol tli« 
■iDmitch, and ho hin publinlind tli« Tvi.xi\t ol hi* r«acarchm in an InaU' 
gural theiiis, "Ditutatiun of the Stumuch and T}'p1ic>id Fever. Semei' 
ologivftl Value of tlie KotIositi«s of BoiicbBrd." 

M. Ic Gcndre hnn commpnci'd hj fixing the mean capaoitf of tht 
stonix-li of the tulitit, ealiiiiuled In cubic c«iitiinrtoi« of watw, iMwini 
lii* Tsmtuka npon an examination of GO ilumiiclia of cadavera taken 
liapbaiard; he be1lov«d thnt lie iiii):lit conclude that thin itver&ge wsi 
li-M than 1300 cubic centimcttrii. But id 12 eai«, in which bo haj 
miu]« the antopay upon aubjecti in whom dilktatlon had be^n diagnosed 
during lito hy "apliuhing" aa the method adopted for diagnoclst Um 
■tomaoh had a cubiu capacltj' of from I^SO to 3600 cubic e«nUnict«ra. 

Irt. la Gcndro ho* docribed Tory minutely, from a morpbulogtc^ 
and aaatuBiical potat of view, the knotty cciDdition of Uie pkaWngo 
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the rales to be followed in the treatment of chronic intoiicBlion 
of a digestive origin, tlie ijpo of which is dilatation of the 
Btomach. 



phnkngeal joints of the flngen, thn lemelolnfrtral vii)ii« of wlili'h I hiiVt 
innile known, tn what rcferi to thoHi who nrc the (uIiJctU of dilaln- 
tion, and are prediapoaed to contract typhoid t«\er, I niii rtiiiinil'.'ii that. 
In IB cftBFs of this iliseuse which h&ve come under my cure witliin the 
imt two and a half yearn, thf oontagion had exirlud it«v1( nearly al- 
ways upon pulivnts Bttuclccd with dilatation of tha ■lonmcii; it hod 
even attarlted 4 authentic raa«t of relapne of typhoid fev^r, — fatU cer- 
tainty very rare concerning the >iih}cctii of dilalntion- He druwR at- 
tention to the relative fieqiicncy with whioh wn m«et with topciia Hnd 
the lunibrici in individuals wlione stomucha arc iuipfrfectly fulfllling 
tlielr functional which shows that the digc«tiv« rojial of the vubjvcls 
o( ditalalion is particularly favorable for the lodgment of dim^use^pro- 
ducing parafltcii, large or small. 

M. le Gendre finally inaiats upon the very pcculiiir frpqiicney with 
which we observe, in thoae the subjects of dilaUllun, certain morbid 
eondiliunii badly claaged in nosology, — afebrile or febrile gostiio obstnic- 
tton, contained (ebriculA, synocha; choleriform, ^BtrO'Sntestinnl ca- 
tarrh, — maay of which are, perhaps, attenuated forms of typh<ijil fever. 
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LECTUEE XX. 
Aoto-Tntoxication op Intestinal Obioin— Typhoid Feteb. 

Part placed b; BUto-lDtoilcstloa In trpbold teier. Trpbold tertr l> Mtaaad br 
an InrectlTs agent. HLstorr of tbe r««earcb after tb« pathoBcnlc Ksmt of 
enteric tever. Stsle of tbe queBtloa. My own reaearcbea. Tbe InfaetlTs 
nacure of Irpbold lever, altbougb Dot abeoluCelr demonatrated. fa pnbablr 

abaolute. Beeldea tbe geaaral lotectlou of tbe economy by tbe itaUioceiile 

agent, tbe iDleBtlnal ulceration are a cauee ol Intoxication, eltber bjr In- 
creaalng normal termentatloDi or by tbs IndacUoa ot aDomaloua Cermasta- 
tjie proceesei.— ROle ol secoadsry Inlectlana nrlttng rrom tbe mlgrmtloa at 
common iDfecllve agenla oatalde of tbe Intestine, and ot auperadded Intec- 
tlona, by penetration lalo tbe debilitated economy of apectal pstbocvnle 

agenta: paiotldltla, eryslpelai. gaaeoua gangrene, furuncle, anthrut. Kftio 

Of Increased temperature from the point of view ot therapeutic Indication o£ 
the part played by Inanition. TherapeuBla of tbe accldenta ot auto-lntozl- 
catlon ot Inteatlnal origin; disinfection of fEcal material by cbarcoaL Aati- 
■epalH of the Intestine by Iodoform and naphtballn. Part played by puzva-^ 
tlvea. Influence of inteatlnal antlsepala aeen In the diminution of mortality. 

The study of intoxicntion of intestinal origin does not ap- 
pear to lead naturaliy to a digression upon typhoid fever. This 
is an infectious disease, and not a to:!ic one, and yet, when we 
come to study its t!i era pen ties, it ia necessary to deal with intoxi- 
cation. In typhoid fever, in short, there come into play not only 
the minor vegetable organisms wliieli, by one means or another, 
produce all the disorders which an infective agent can cause. 
By the side of infection there is evolved a secondary process, — 
an accessory one, — which is subordinate to intoxication. Well, 
then, were it only for this alone, thernpciitics ought to concern 
itself with intoxication in typhoid fever. The primary cause of 
abdominal typhus is certainly regarded as an infective agent, 
and this enters by the intestinal canal; all that we know of its 
mode of transinission authorizes us to bclii've this. But the 
infective agent only exists transition ally in the digestive tube; 
that is not its habitat. The place where it is developed is the 
lymphatic system, — the closed follicles, Peyer's glands, mesen- 
teric glands, and spleen. It may be cliniiniited by the intestine, 
landing there at the moment of necrosis of Peyer's patches, and 
be carried away by alvine discharges. 
(198) 
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The orpmiem which may be the infective ageot of enteric 
fever has been liiiown for a long time, — einci> 1871, lij nwkling- 
haiiscn : then by Klein, Sokolof, Browitz, and Fifichl, in 1878. 
I myself found it in 1879, and I communicated in 1880 my 
researches. I have found it in all the pathological liquids, with 
the exemption of RtKlamiua. It is a rod jiOi^tiC^HciI of the power 
of changing its form frequently, — a bacillus one day, disposed, 
lali^r on, in Uic form of beads, then as isolated micrococci. We 
find it, at the autopsy, in certain ofjians, — the kidneys, spleen, 
and glands. During life 1 have f»»nd it in the urine; thia 
fact was a novelty at that period ; it led me to form the concep- 
tion of infectious iiophri tides. I have said that, dotcctod in the 
hlood and nrine, the microbe k-arcs ite habitat to be eliminated 
by the renal cmunctory. Tiiis fact has been confirmed sinoe 
by Letzerich, who saw one form of the micrnbe. — the coccus; 
tlien by Eberth, who saw it in thn form of a rod; and, finnlly, 
by Klebs, Meyer, Fricdlander. and GalTky. But does this fact, 
although agreed upon, prove that tho microbe i» the pathogenie 
ngcnt of typhoid fever? Certainly not; it is necessary that we 
should have proved ita presence in all iodividuaia; that we should 
have isolated it by succowivc cuUun*, which deprive it, by 
degrees, of alt that has been borrowed by it from the patient or 
the cadaver; and that in inoculating tt« <]i-soendant« into aniniaU 
we reproduce in them the disease with all ita characteriBtics. 
Besides, we cannot raise objection* to the metln>d that the or- 
ganism, even inolated and cultivated, has not eansed the diseaac. 
Negative rreulta do not prove that tbi« orgnntum may not be the 
pathogenic microbe. Do we know that there exists an animal 
species lidble to contrnct typhoid fever? 

In every ease the result of inoculntious have been ohvaye 
negative; the culturps made from all the humors, with the 
exception of sudamina, have been «ucce>*fnl. I linvo inocidated 
them into the rabbit, serpent, cat, dog, and pig, and I have 
introdoced them by the digwtive canal, by Buhcutancous meth- 
ods, and intravenous injection. 1 have inoculated quantities of 
the culture fluid which are far from being weak, and which 
certainly contain milliards of bacteria. 
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I hare readily produced in the pig a feverish illnrae, witli 
an evening rise of temperature, in which the thcrmometric carve 
is broken ap into a Beries of ascending oadllations — a stadium 
or plateau^ — and a line of descending ofeillatione, Bocovery took 
plaee in Uie two pipt operated upon. Had they had a bastard 
typhoid fever? In thci-c cast* I ought to have communicated 
to tliera inimnnity for tlie future. Yet fresh iotraTenons injec- 
tions of typhoid cultures hiive catis^ in them roncwcd pyrexia 
similar to the first. Typhoid fever being a disease which creates 
immunity, the anatomical lo-ions which arc chariidcristic of it 
in man, not having been established in other inocalatecl pigs 
which have not rccovCTcd, I am forced to admit (hat the disease 
which 1 have communicated to these animals is not typhoid fever. 
Things remain, tlicrefore, at the point in which they were before 
these experinientji, and I have no right to teach tliat ^rphoid 
fever is a parasitic disease. like aiithras or glandem. 

Thus we have had, sft far as the subject of the infectious 
nature of typhoid fever is concerned, only probabilities. An 
important argument is that typhoid fever is transmisaible, — con- 
taf^iousL. As a general rule, we do find a rcIatioDMhip between 
citAca.. A patient w}io has come to a district becomes a center 
from which radiate other patients, who scatter the disease in the 
healthy locftlitiea. Transmission especially occurs, as we know, 
by the dejecta, and mediately through the drinlcing'water which 
tlie dejecta have impregnated. Thus it is that, calculating upon 
clinical and etiological facts, and not upon microscopicat, we 
have come to regard typhoid fever as the result of the Introdae' 
tion of a parasitic agent into the organism. But, besides general 
infection, the disease induces local effects. The moat remarkable 
are the intestinal lesions, consisting in ulceration and in gan- 
grene of ecrtnin parts of the intestine, (hen in excessive ptitro 
factions, which are in this way developed, showing themselves 
by mct4wriRm and A fetid diarrbipa. I do not say Uiat tliwe 
putrefactions arise from the presence of a psithogenic organism, 
but we have re.ason to believe tliat it operates upon tlie normal 
eacessive fermentations in the intestine, besides tlie anomalons 
fernicntative processes of which the organs are the scat. 

If the fsBcal matter of a nun in health is toxic, in 
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f«7er the unusual intensity of normal putrcfnction m&y cai;ily 
add something to the infection, luid wc may conpeive how, from 
Fuch a rource, there must be some notice token of intoxication 
in the treatment. We must deal, too, with the necondary infec- 
tions arising from the migration of ordinary infectious ogonti 
from the int^atine and from the snrface of intestinal wounds into 
the blood and the tiasues, where their multipHciition is favored 
by want of resistance of the tatter. It is probably these common 
infectious agent*, on the move, which cause certiiin forms of 
ahflce-ss, fumnculoais, anthrax, and externally ordinary esdiars; 
also in parts of the body wliich arc not subjocted to prn**iiro 
certain spontaneous forms of gangrene arise, perhaps from the 
action of common infective agent* upon the tissiues, whore their 
influence for harm is no longer counterbalanced by the activity 
of the circulation and nervous system. 

Wc sometimes see, in the course of typhoid fever, certain 
infective processes superadded, such as parotitis. InHammation 
of the parotid is produced by ordinary infective agenta, which 
are introduced by the excretory salivary ducts; and this occurs 
as much by other glands, — e.tj., by the kidney when it is no 
longer in function, and when the bliiddcr is the seat of inflam- 
mation (miliary abscess; aurgical kidney), 

Erysipelas is frequent in the advanced periods of typhoid 
fever. We may even see it cause gaseous gangrene. In certain 
cases tlie eschars from the decubitus of the patient arc the point 
of departure of an emphysema which extends some distance. I 
have seen a case in which gaseous gangrene has been the cause of 
death. It is not simply enough to conceive of typhoid fever as 
the result of a general infection by putrid intoxication derived 
from the digestive tube, or of secondary infection, and of super- 
added infection; we mujit consider It along with one of its 
necessary effectfi, — the fever. It is impossible to build up a 
systematic treatment upon one patliogenic view only. Doubtless, 
if we could at once destroy the pathogenic agent, this great blow 
would be decisive and would put an end to the fever, as also to 
all the fatal accidents. But, since we cannot attain this end, we 
must, I repeat, reckon with the fever, and, if this becomes of 
itself dangerous, try to reduce it. 
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We nro here in tlic prcwaeo of a continued fever, — wliic 
is, without iotennisaion, destroying the patient for weeks, — : 
which IB higher than Sit" C. (108.2' F.), which brings aboaf 
unusual metamorphosea in living matter, <lepriTing it of oxygenj 
inducts mod ifi cat ions which arc subvereivc of nutrition and pev 
TerBive of disaa.'iimiUtion. Thia excessive temperature producHS 
clfects which arv harmful to mueciilnr fiber and the nervous BjtA 
tern. Sometimes the patients die simpl.v from tiie pemistiattj 
hyperthcmiin. The phv^ician has not, llien'forc, only to deal 
with tlie cauae of the diaease. When he cannot snpprefia thnt, Ite 
ought to Etrugglc in xucci^Mion ngninHt all the dTects ariaine 
from Ihis cause. \ 

During the long course of thin fever inanition in extreme. 
The patient, takinit no combustible material from the ontrr, 
world, livM upon his own ti^tucs. He finds that it is impoEsiblaj 
for him to digest. We cannot, therefore, nourish him Uk« 
another person; still, we should try. by infW>i<*"* means, ity 
inlroduce into his organism combustible material, and not allow] 
him to destroy his own ti»>t]C«. 

Ai mtiny as are the indications to be fulGlled in the irea< 
ment of typhoid fever, just as many are the difliculties to 
overcome. We must, so to speak, lay eiege to the disease and' 
attack it at all points where it appo«n Tulncrable;. Yet I havo; 
only laid down general indications; there are still special indi^ 
cations for such and such a dieeaio, Kuch and tucfa a particulati 
accident j 

I now come to the therapcufis of the accidents of iotoxica- 
tloo of infftilinal origin. In the last ten years I have bc«n givi 
charcoal to neutralize a part of tho toxic products. Mors 
cently, I have coiiipleled this method by the addition of meiint 
to prevent the formenlutious which develop tosio prMlucts. 
will tell you some rtaults which I have oblitincd in tfaOBfi tir 
phases of my practice: — 

With diarcoal I have deodorized and discolored complM<?1 
faHnl matter ; I dlraiiiished their toxicity, and the alkaloitU 
found are no longer but in insignificant quinntily in th« filtered 
liquid. Thc« fir*t effects some have denied. It haa b«cn sai 
iu one of the learned societies, that diarcoal wo* Dot an au 
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septic substaiiM, withont it being known for what reason I waa 
cniployiug it. Bcsidt-s, it haa been stiitci], too, thnt clinrcoal 
(]oi>s not succeed in disinfecting; yet we have had proof of all 
that I have said, by giving 2 gruns of charcoal in medicated 
cacheta. As for myself, wbo gave 100 grams daily, epoonfuU 
by the mouth every two hours. I have obtained liquid stools, — 
blaek, odorless, and not resembling fiscal matter. Sucli matter 
has not only optical and olfactory iinipertiv* whicb arc less dis- 
agreeable, but intiavenoiiB injections show that they are much 
(g8s toxic; their toxicity is foiuid reduced by four^Gfths. Not 
only is the matter contained in the inteafine less toxic, but a 
consequence uiwy of demonsilrfltion ic tluit the individual is oot 
poisoned, for the toxicity of his urine ia found considerably 
diminished. The urine remnins toxic owing to the products of 
alimentation or of disasaimilation. but they are no longer con- 
vulsive. We mu*t employ from 90 to 120 cnbic ceutimetere of 
urine in order to kill 1 kilogram of animal. 

Owing to the dtsinfcelion of the stools, we also obtain other 
beneficial results. The patients have no longer the eartJiy com- 
plexion, but a clear skin, white and ri'd ; the inteslinnl dist^nition 
diminishes; the tongue remains moist; eschars are extremely 
rare. 

Finally, statistics resting upon more than 300 eases have 
shown (hat the mortality had fallen to 15 per cent., iatti^d of 
20 to 25 per cent In these statistics I include all the cases, 
without exception, which have come under my hndpltul cflre: the 
patients who have not been submitted to this treatment are those 
who have come with an intestinal perforation or hiivft sucnimbed 
to slow complications. 1 would bo perfectly right in deducting 
all these patients, in order to judge of the value of the treatment 
by itself; but T have nnt done so in onW to Mtithlinh a com- 
parison with other methods, i take the total mortality, en bioe, 
of the hospitids of Paris. 

For the last two years I have added, to disinfection, intes- 
tinal antisejisis. After numerous attempts, after having era- 
ployed creosote like Pfcholier, salicylic acid, and mercurial prepa- 
riitifins, I have returned to the trnc principles of intestinal 
antisepsis by applying substancea capable of acting throughout 
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th« whole leogth of Ui« dige«tiv« cannl; tlint U, tnimlnble ! 
Btances, — ^the salicylate of bismuth, iodoform, naphthalin. 
have only employed phenic acid to wash owt the lurge intottine, 
monuog and erening. 1 have caused to be givm a carbolic enoma 
of I in 1000, eicftpl in the case of infanbs where tliis sornctimei 
canaee a collapse rather disquieting in appearance ; in the adult, 
even, one hrnt m^cii ponpiration, faintneaa, almoitt coinn. With 
the doses to which I have alluded, these accidents are very rare ;! 
tlii!y iiiuy he auch ns to cause a little fear, but they are not grave.! 

i cause to be taken daily by my typhoid patients 1 p^am of 
ioiiloforin, finely powdered and reproienting a surface of 60 
square meters. I obtain, by tliis method, as the fa>cal matter* 
are deodorized and discolored, a diminution of tlie alkaloids 
which the filtered liquid contains, a diminution of the toxicity 
of the fa>cal matter, the almoat complete disappearance of thtj 
agents of putrefaction. Microbes are no longer found in tlia 
alvine secretions, save in very minute quantity. The tongue ol 
the patient is never dry. 

The mortality in the same hospital, in the same quarter] 
with tlic (tame phyweiaa, hn« fallen to 10 ptr cent, — an index 
at once consoling. The partisanB of the cold-bath treatment arq 
proiid enough with Uiis indei of 10 per cent., but I have reache^ 
it witJiout batlia. 

I have taken care to add to the prece<ling methods a pnrgai 
tin every three davs, — a gldssful nf Scidlitz water, — and I nevei 
abandon the treatment without Biibaequently causing a clearing 
out of the intestine by a purgative. Otherwise, there may be 
prodaced in the large intestine a hard accumulation, cnpable o( 
causing alarming obstruction, with fivcal vomiting. This puri 
gative is castor-oil, administered to the patient in a small domj 
while he i» in a bath. : 

Such, then, are the principles of the antiseptic method 
appliwl to the digestive tube of pntientii attacked with typhoid 
fcviT. VoT one year 1 combined naphthalin with iodoform ; tm 
time has not yet arrived for me to be able to judge of tho v; 
of tliis new method of medicinal treatment. 




LECTTJBE XXI. 
Pathooekio THKiurBCsis OF Typhoid Fbveb — Aktiskpsis 

OF THE ItlTEUKAL MBDIUU. 




)■ (fDrral aDtlsoptlc mfillestloii ttivorvtkatir admloibl'T Can no inttof ia> 
|«tloua ncrnt* In tb* •canonj'T AnUacpda of the IntFrDal mcdUa). R«ru- 

UtloD ot objection*. SuboUncM (apihlo of preixnUoi Ibn muitiplloa- 

tlOD of Istn-'llouii attmu Ibat ara VEK'Ubl* an no! p«<?4aarl]r latat to 
animal rella: tbv aapinltlua. tor riamplF. Tho anllMiiitlc aclloo ot modlfa- 
monla la not par*llolc4 iy Ibvlr loilc power. Ttacrapruuc and autiai<ptl<i 
mulTaitnU- — -Anllwpali l> prni>n»«> 001 W) murh In oitir to floaltoy 
mlcniboa aa to pri'Tunt ibitlr rrprDdui^tlaD, A liniple cbasie of the m-^dtum 
la auDlflrnt to cauiv iargp irgtlobln 10 bwomn alpnlr.— Kiprrirnea hM 
atimciBiitriili'd lb* ullUly ol coiplgyluj anttieptlff modi cam* nU, SpuclBe 
mcdkomcDta ari! all antlarptlF, Mrrrorr. QiilolDr. KullryUr anid. fboolu 
add. Tb« larRvat numbui of medlcamtrnti cnllfd antiprroUea a':t. perbapa. 

OBljr M antlarptlca Atliiapts at produrlnK crni-ral anitarpala In typbold 

f*Tcr. ISmcurr mar. prrbupa. abortno tba duratlOD ot typboid tenr. lU 
loconicnliima aa tb? rxclualvr mcibod, 

I coKTiHDB Uie »(udy of the thernpeutic indications in 
typhoid fever. Be)X)nd internal antisepsis, of wliieli I have 
shown to you by ttstiatica the incontratable ndvanttifccs. is there 
not Eomething to do from the point of view of real general anti- 
sepBiB? Ib there a therapeusin rigidly p.ithogenic of typhoid 
infection? This disease may serve as an earaniple to us more 
than any other in order that we may judge of certain (iuo«tion.« 
of general therapeusis. Apropos of it, we may study the prin- 
ciples of the autitieptic method, of the antipyretic' mothod, and 
the rulc% which should rvgulntc the feeding of pationts in infec- 
tious febrile diseases. 

I sin anxious to declare Uiat I do not uiibxtitiito (he anti- 
septic nietliod for the antipyretic in the treatment of typhoid 
fever, and that I have not tlie dc«irc to KuppresA ull thnt has 
been done in the way of antipyretic medication, in order to 
attempt to substitute, for real and serviceable re«ulte, that which 
is etill hypothetical and irregular in its effects. 

But if it is good to attack hyperthermia, which is a source 
of continual danger in fcrcrs, it is permissible to attack it in it» 
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origin ; and in those maladies whose cause is the penetration ol 
vegetable organisms into the systena, does it not become ns to 
seek for that which we ourselves can oppose to their presence 
and multiplication? Can we, definitely, in infectious diseases, 
effectually attack the infective agent? 

Some have denied that this is possible. And yet the qnea- 
tion has been settled in the affirmative by surgery. We can no 
longer discuss Iiere the poseihility of suppressing septic agents. 
We are now dealing with infection of free or unbroken Burfacee, 
on which infectious agents multiply; on which are accumulated 
toxic substances, — infective agents which may proceed to form 
colonies in various organs, and poisons which may cause else- 
where secondary functional derangement. It is, besides, throngh 
the imitation of that which surgeons have obtained that I hav« 
demonstrated the possibility of effecting intestinal antisepsis. 
In medicine, we can still quote the example of certain diph- 
therias which remain for a time infectious on the surface, and tc 
which antisepsis of the surface is applicable. 

When wo are dealing with patients in whom the infection ii 
no longer on the surface, but one of gooeral infection, things an 
presented, it is true, under another light. Sometimes it is th< 
blood which may be tlic natural habitat of the infectious agents 
as in anthrax and relapsing fever. Sometimes the pathogenii 
agents are locali/od in the tisi^ues. In every case one mus' 
succeed in imiirognating the whole organism with the antlseptii 
agent. 

But do we not injure, at the same time, the animal cells' 
This objection, which appeals to scn^o. has been from the firs 
the principal reason why the ojiponcnts of antiseptic modicatioi 
have never supported it. It has been formulated in a startlin] 
manner when it has been said, "We aim at the microbe and w 
strike the patient." Nevertheless, this inaslcrly expression, fo 
which I entertain respectful cf^term. is, at the bottom, only 
Bophipm. We can answer, aetiially, that what is Imrtfiil to on 
vegetable cell is not always hurtful to another cell of an aniini 
nature. Thus, is there not a whole series of pathogenic agent 
which are killed by a siibjitance inilispensahle to the animal, via 
oxygen (tliey are, unfortunately, not the most numerous) ? \S 
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cannot, therefore. Bay that what will kill the microbe will ncci-s- 
sarily destroy tlie patient. We can, heaidai. Hiipport the argu- 
ment by the experiment of Raulin, who bas ehown that silver, in 
an almost infinitesimal dose, is opposed to the development of 
the aspLTgilluB. Here, then, is a substance fatal to certain vege- 
table cells in a done not at all hurtiul to animal eel!». On the 
contrary, certain inferior vegetables live preferably in media 
poisonous to the animal (folutionii of quinine, nnicnic, and anti- 
mony in doeos fatal to man). We must, therefore, differentiate 
antiseptic BiilmtanocB »o a.« to state preeiaely tlioae which are very 
hurtful to vegetable ccll», and yet innocent 6o far aa the ele- 
iiK-iitnry tissm's of the animal ar« concerned. 

The antiseptic action of medicaments does not proceed in a 
parallpl manner with their toxic power. Rerl: wa? wrong in 
identifying the nen-c cell with the cell of the ferment. To 
f)ay that what is hurtful to a vegetable cell ought to injure, a 
foriiori, a servo cell, is only true for certain cases and in certain 
contiitions. Aniline in toxic and antiseptic. Phenic acid ia 
equally toxic and antiseptic. Bnt is tliere any parallelism be- 
tween their toxicity and their antiseptic power? .Aniline i» fire 
times les« antiseptic Uinn phenic acid, but four times more toxic 
for animal cells. 

Can wo compare, from (be same points of view, phenic acid 
with mercury? With the same toxic power, phenic acid is six 
times less antiseptic than tbo salts of mercury. The choice of 
theftc second aubstancea is imposed upon us, therefore, when we 
wish to obtain maximum action against microbes and the least 
against the animal elements. 

Not all mercurial iialtit have an antiseptic action propor- 
tionate to their toxicity. The biniodide, eminently antiseptic, 
is less toxic than an equal weight of tlic bichloride. 

The iodides of potassium and sodium are moderately anti- 
aeptic. To prevent the fermentation of a liter of roup, we must 
add to it 48 grams of iodide of potassium or CO ^irams of Iodide 
of sodium. The action that is hurtful to the ferment is then 
sensibly the fame for three two bodies, but the iodide of sodium 
is but one-fortieth as hortful to the animal as iodide of pnta»- 
uum. 
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It is advisable, therefore, to compare therapeutic equivalenta 
of medicamente and their antiseptic equivalents. We can also 
derive benefit from the combination of different antiseptic sub- 
fltances. If we wish to administer, simultaneously, two or three 
antiseptics, it seems that we must — in order not to run the 
risk of causing intosication — not give any one of these bodies 
in more than one-half or one-third of the dose which ia the 
limit of their toxicity. I have observed that we can go beyond 
these fractions. In choosing antiseptics and in associating them, 
we can double the antiseptic power and only increase by one- 
third their toxic activity. Such a vegetable organism is not 
otherwise influenced by an antiseptic agent which kills other 
vegetables. There is room, therefore, for fresh experiments ; but 
it is advisable to follow these therapeutic attempts, relying at 
first upon the experimental method in animals. 

I have tried to make experiments with antiseptica upon the 
infective agent of typhoid fever, or at least upon its assumed 
pathogenic agent whose culture is easy in the neutral soup made 
from beefi its sensibility is greater to the action of biniodide 
of mercury than is that of the bacterium of fermenting soup, — a 
long bacterium whose sensibility is as 2, while that of the typho- 
genetic agent is 3. Finally, as a last argument, it is said in 
objection that we cannot kill pathogenic bacteria without de- 
stroying the cells of the patient. But what we propose is not so 
much to bring about death of the microbes in the depths of the 
organism as to prevent their multiplication. It is one thing to 
destroy an individual and another to render him sterile. I 
borrow a convincing example from botany. A palm-tree from 
Biskra, which covers itself with fruits destined to ripen when 
it grows to the limit it would have attained in the desert, can 
live quite well in the greenhouses of the museum, but it will 
never develop within them fruit capable of reproducing itself; 
it will not even bear fruit in Algeria. Thus, a simple modifica- 
tion of the medium, while leaving to vegetable organisms their 
vital integrity and all their energy, can render them incapable of 
multiplication. The liquid of a malignant-pustule culture in- 
oculated into sheep belonging to Beauce will cause death in all 
of theiBj but if sheep of the same breed are taken to Algeria, and 
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are inoculated with the same culture, nineteen inocutotiouB out 
of twenty will remain sterile. What is tme with regard to largo 
regetnblee is also true of the emalter. If we pose to the ap|ilicit- 
tion of this iih-n nf reprodudioii, it i» perfectly iminateml 
whether man is rendered incapable of multiplying culk during liia 
iltnese; but if we con prevent the eellit of his parasite from being 
moJtipUed, the diseafie ceases, for it is not caii«d only by tlie 
presence and development of th« femient, but by its multiplica- 
tion. Let us propose to ourselveB only to oppose tlio latter, and 
let us nien-ly try to impede the activity of tliis multiplication. 

En resumi, general antisepsis is theoretically adiiiii>«ible, and 
we have no right to refuse its admiwiion by an a priori exception. 
What it requires now is not argument; fact* ore necesisftry to 
establish, and that thoroughly, tlie employment of antiseptics 
whieh have impeded the course of certain infectious diseases. 

Well, has experience not already produced an opinion? la 
^philis cured by the antiploiitic virtue of mercury? We can 
icareely maintain that to-day. In intermittent fever, is it as an 
aotithermic that sulphate of quinine brings about a cure; and 
in rheumatism, salicylic acid? 

Quinine brings shout a reduction of tcmperutiire in an im- 
portant and useful manner in three diseasea only: intermittent 
fever, typhoid fever, and one of the forms of puerperal fever. 
In a healthy man it increases it by some tenths of a degree; it 
does not reduce it in other febrile diseases. In fibrinouB lobar 
pneumonia 3 to 4 grams of quinine produce quinism without 
reducing the temperature more than one-half a degree. In the 
subject of pleurisy the effect is not more marked. In erysipelas 
you do not reduce the tempcrnture oven with large dose* of 
quinine. In the diseases io which quinine acts, it is only by 
settiig in opposition to the infective agent that it causes a cessa- 
tion of the fever which is the consequence of it, 

It is not to with phenic acid. Phenie acid reduces tempera- 
ture by its physiological properties; by its action on animal 
cells it diminishes calorilleation and also acts upon the vegetable 
oella of infectious organisms. 

An enema eontnining 4S grams of crysiall'Md phenic acid 
was sdminietercd te two of my patients, at intervals of two 

i« 
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minutee between each injection. Th« miatake mu made hy 
attendante who were new to the work. The first patiiint uttered 
loud criee while the soliitioii was being ailiniuistered to tb« 
ecrond. The nur»c, bring alflroi^, nut for the hotuo-surgeon^ 
who ordered the bowels to be immediately washed out with 15 
1it4.'is of wul<.T. The pattoats were already is a state of coma, 
in which they remained for acveral hour*, their temperature being. 
35° C. (95' F.). One of them had a temperature of 40° C. 
(104° F.) before thin accident, the oUier wait ooOTalewent ; thei 
first rose to 41.8° C, (107.4° F.) in the eTcning. and in the same 
time the «Uht n^ached exactly the ^anni tt-iti]ieralure ; the ou*. 
that had a temperature of 40° C. (104° F.) was apyrctic the ncxt| 
day with a t^tmporature of 37° C. (98.6° F,), and remained con- 
valeBcent; the disease was destroyed, but the patient was nearly 
killed. This is also true of alcohol ; I observed it in the c«M 
of ft yoiiDf! woman who had cauf-ht typhoid feTcr in Rome. 
She was having injcclians of 1 in 1000 of phcnic acid. Th« 
Sifter of Mercy, by mistake, one day administered an enenift' 
with alcohol at 80° C. (176° F.). Her malady had reached the 
ninth day; the first lenticular red spots were appearing. Her 
temperature fell to 35° C. (95° F.) ; she was delirioue andl 
totally blind. When tlie temperature returned to 37' C. (98.6° 
P.), it remained at this point for four days. The malady re- 
Bumcd its course; the microbes had merely been dormant; they 
required a certain time to reproduce the i>yre1ic symptoms. 

Almost all the dnigs that reduce temperature in typhoid 
fercr are antiseptic. All those that aro reputed spc«-ifics or are 
generally considered useful are antiseptic: chlorine, iodine, tul- 
phurous add, the sulphites and hyposulphitws the mercurials, 
essence of ten-binthine, creosote, thymic aoid, benxoie add, sali- 
cylic acid, boric acid, iodoform, qniiiinc, resorcin, kairin, anti•^ 
pyrin, thallin. 1 tliink, therefore, that experience conflrmB Uw 
general opinion as to their uaeful&nc, and tlint, practically aa 
well as theoretieally, a favorable effect may bo obtained in the 
course of infectious diseases by the employment of the above- 
named subetaneCT, Of Uieee, one especially lias been considered a 
KpmRc, vix. : mercury. It is long since calomel has been ad- 
miuiskrcd in large doses, or the black snlphidc. Mercurial 
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tion waB used by Serrce, and by Bticquorel, uiitit salivation and 
ulceration of the mouth were produced. Since that time calomel 
has bf^n recfl^iti^d m a valiinbic agent tii QennaDy and Eng- 
land, and in France by M. Salet, of Samt-Gcrmaio, He recom- 
mends a method wliii'ti consist* in adniinislerinv 1 centigram 
of calomel every hour until salivation ensuM. At this juncture 
tlie illness takes a turn one way or another. 

This mode of treatment being supported by a considerable 
number of facb, I deterniimvl to verify the rcwiilts. T gave 
thirty-two patients who were suffering from typhoid fever 40 
centigrams of calomel a day, in dose* of 2 centigrams every 
hour, until mercurial salivation was produced.' ]u almost every 
case this tnok place in from five to seven days. All the pntienfa 
that experienced this salivation recovered. The mean duration 
of the malady was twonly-one days, — a short period, Iwi-nty-five 
days being the usual duration. The mortality was low; two 
out of thirty-two died, or 6 per cent. Certainly the number of 
cases was too small to enable ua to arrive at ony definite con- 
dueions. I may merely mention that those who dit^ were tho^e 
who had taken the least mercury, and were consequently not 
sufficiently under its influence. The recjjverie« in lo** than 
twenty-one davs were twice more numerous than by the other 
metliod. 

But I did not continue this treatment, although the patients 
recovered more ijnickly, and seemed to recover more completely, 
as it has the disadvantages of causing a long period of convs- 
lesc-ence, great debility, and anaemia. Certain accidents, too, 
seemed to me more frequent: epistaxis; intestinal haemorrhage; 
dysenteric, sangutnolenl, and mucous stools. Other patients suf- 
fered from later complicntious,— pneumonia twelve doys after 
recoverj- from the original malady and a vegetative endocarditis. 
However, although 1 rejected this method as an exclusive mode 
of treatment, I thought it might be used with advantage if the 
system were kw completely impregnated with the drug. I 
adopted it, therefore, at the commencement of the illness only, 
and associated it with other tlierapeutic 8geiiti>, under the form 
of a mixed system of treatment, which I shall describe hereafter. 

■Forty centignuna equal 0.2 grains; S centigrams equal 0.31 grab. 






LECTURE XXII. 

On the Patiiooenic TiiERiPEOTics OP Typhoid Fevbb — • 
The Theatmekt of High Temperature. 

Tha UM at calomel Id minute daaea u a Beoeral antlMptle Mmt Oonsa- 

quencpa of eiceulve temperature In Infectious dlseaie*. The effects ol Mgb 
temperature obtained bj aiperlment. Tbe effecU oC high lemperatare •■ 

regarfla fleoutrltlon. Eiceaalie tpmperature iDdlcatea tbe graTttr of tbe 

dlscasF. but does not cauae It. It Is. howeter. adrlaable to endeavor to 
reduce It. Melhode al lowering 11.- — Sources ot abnormal beat. Cansea o( 

tbe rise ot teiuperaturs In (ebrllo maladies, The effecta of antithermic 

drucB and tiiodfa of treatment. 

I HAVE described ucder four headings the therapeutics of 
typhoid fever: the general antiseptic treatment, the intestinal 
antiseptic treatment, the antipyretic medicinal treatment, and 
the dietetics of food and drink, 

I have described at some length, in speaking of chronic 
intoxicationB of intestinal origin, how I proceed with the intes- 
tinal antiseptic treatment; in my last lecture I gave my redsona 
for rejecting the general antiseptic treatment by the exclusiTO 
use of mercurial salts, at the same time admitting the specific 
action of mercury. Thus, I employ part of the general anti- 
septic method in combination with other modes of treatment. 

I use calomel in minute doses at the outset, and until the 
commencement of the second week. I administer each day 40 
centigrams of calomel, divided into 20 doses, which are taken 
every hour, without either trying to produce or obtaining saliva- 
tion. This treatment is continued for four consecutive days. 
Generally speaking, it baa seemed to me that the thermic curve 
was modified, and that sometimes after the second day the fever 
began to abate, varying, nt the end of four days, betn^een 39" C. 
(102.2" F.) and 40" C. (104° F.), at a period when in the 
ordinary course of the malady the temperature would either he 
rising or remaining stationary. I do not wish to produce and I 
never obtain salivation. 

I will now proceed to discuss those antipyretic or antithermic 
drugs that are in great favor at the present day. There is a 
(212) 
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certnin ncliool of medicine that sees uotliiDg In fevers but fever; 
with doctors of this cImb the thermometer ib the source of all 
therapeutic and prognostic indications; they »co improve iiient 
only in lowering of the temperature. No clinical practitioner 
can accept such a doctrine, and the audacity of the aswortiona 
of tlie scliool in question has given rise to a reaction in the con- 
trary direction, in Germany as well as in France. ThuB we now 
see the current of medical opinion take a new course. It is 
now urged tiiat fever may do some good, and that it flbouh) be 
treated with respect, — a theory that has long been unheard of in 
the medical world. This is a return to the Hippocratic and tra- 
ditional doctrine, which I have supported as regards diseases of 
nutrition. 

I have dwelt upon the tlieorj- that there are fevers which, at 
certain times, re-establish equilibrium in exhausti'd nutrition by 
bringing ahont interstitial metamorphoses. This is evident in 
gout But is it also tnie of infectious di-ieascs? Can fever 
help the system to free it»idf from Uic infectious organism? We 
kuow that certain microbes cannot live beyond certain tempera- 
tures whieh do not kill a human being. The bacteria of malig- 
nant pustule, which cannot live in a temperature higher than 
40° C. (104° F.), have no effect on birds, their normal t«ni« 
perature being above that point. Pasteur has shown that it ia 
necessary to cool a fowl, in order to render it able to contract 
this disease. This eiperjmental argument is brought forward to 
show that the elevation of the temperature of tlie body in fever 
creates a physical medium that ia unfavorable to the infectious 
organism. 

Nevertheless, the whole school of which I have already 
spoken sees in pj-retic maladies no other danger than that which 
results from elevation of temperature, Liebermeister says ex- 
prcsely that the danger in fevers lies, above all, in c^cewive 
elevation of temperature. He brings forward as an argument 
the coagulation and decomposition, at 44" C, (111.8° P.), of 
the lecithin which enters into the composition of the nervoua 
elempntu and of the corpuscles of the blood. At 4S° C. (107,6* 
F.). at 43' C. (109.4- F.). and even at 41" 0. (105.8" F.), th« 
nerve cells chow abnormal excitability is Uw uiroal ezperi- 
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mentcf] upon. W« note mascul^r agitatioa and acceleration in 
(be beating of the beart and of tins nvpiratorjr movcmcnte. Tbe 
phenomena of osmoata nre inodiilnl hj «IeTation of the tempers- 
tur«. Wat«r ia retained is the cclU. Tbo tiaaaflB of tboee suf- 
fering from fovcr nra richer in water than when the^ are in their 
normal state. All tliis is. uufortunatclv, true. But theee are Dot 
Utc only phouoiiionn to be connidered in case* of fever, ant), more- 
over, the elevation of temperature in illnem docs not Teach 44° 
C. (111.2° F.), or even 43' C. (109.4° F.), unless it is, ex- 
ceptionally, at the moment of death or s lillle while after it, 

Naunyn and Hosenthal have atutlied the etTeet* of cxcewiive 
elevation of temperature obtained artilicially. AtW C. (111.2° 
v.), the cnrdiiic mii^ide, like the other xtriated muscUst, remaina 
contracted, and death ensues ; but the same cxperimentern wart 
able to keep rabbitK alive for vrecka ranging t)etwoen 41° C. 
(105.8° F.) and 43' C. (109.4° F.), witJiout any ill eflecb 
being obwni'd. 

It is the same with fatty degeneration of the riacera, which 
I studied in 1367, making cjcporimpiits in elevation of tempera* 
turc upon a dog. 1 caused the animal to raise its temperature 
itself, simply by preventing it from Inning the greater part of its 
heat. It lived in an atmosphere saturated with moislure, and 
heated to a degree very little below it# own tempi-nilurc. Tbui 
the loes of caloric, by contact and by evaporation, was supprest<ed; 
the animal, continuing to produce hent. nccamulatcd it. The 
effects thus obtained by tlie gradual elevation of tcmpemture u* 
increji*?d action of the heart (300 beats) and of respiration (80 
to 90). The animal di<d, nt 44° 0. (111.3' K-). at the end of 
about four hours. Independently of hiemorrhagea luwlcr tJw 
pleura and the pericardium, we obeerved, four boors after the 
commenccmi'iit of the elevation of tcmpemture, fatty degi-ncra- 
tion of the cardiac muscle and of the hepatic cellK. I n-us led to 
tliink UiQt the excessive elevation of temperature was the cause 
of the fatty de^neration, but >JauQyn and Rosenthal found that 
no similar effect was produced in animals at the vxas^'tve tem- 
peratures observed in man when suffering from diniase. 

Oo the other hand, elevation of temperature doeo not »c«ni 
to increan notritire metamorpboeoa; tbe waste of nitrogenons 
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tissue is much the same when aninuils are subjectod to flMstion 
of temperature as when they are in s normal eondition (Sima- 
nowskj'). Spi'iiking from a clinical point of view, there is in s 
patient no parallel, notwithstanding the asserliins of Hirtz, 
betweeo the excretions of urea «nil the eloviitinn of temporiLtiire. 
It cannot be said that high temperature appreciably increases 
(lisassimilation. Charvot had alrondy been strucJc, when he ww 
studying the elimination of urea in typhoid fever, at the slight 
elimination that fotik place during tlio liyperlhermic period, 
whereas it increased during the ahatcraent of the diaease:, and 
still more during the period of convalescence. I punsucd thi« 
question further, studying the variations in the weight of tlie 
hody in typhoid C88«. In the*c cai*(» all the cotnhustiou? sup- 
posed to be necessary for the production of excessive elevation 
of temperature are compensated for, tJic diminution in weight 
being quite insignificant, whereas, when they enter upon conva- 
lescence, the diminuttOD in weight it rapid, and altnins its maxi- 
mum after apyiexia, when food is administered to the patients. 
Eieessive elevation of temperature is, therefore, not a source of 
danger from the point of view of anatomical iesiona or from the 
point of view of dennlrition. We may say. therefore, that it 
indicates the gravity of the disease, but does not cause it. Klevft- 
tion of temperature announces, but does not constitute, the 
danger. It is even an ei>tabli»hed fact that the accelerated action 
of the heart which accompanies elevation of temperature cannot 
produce exhaustion of the heart; the functional incapability 
through excess of work is a myth, for the mwhanical work 
eJtei-ted by tiie heart is less when the contractions are so rapid 
(SOO to 300 pulsations). The relaxation of the capillaries and 
the diminution of the arterial and venous tension relieve the 
heart, and, from the point of view of fatigue, Uie lessening of 
the resistance is not counterbalanced bj the multiplication of the 
cardiac contraefions. 

However, these considerations do not alter the fact that 
methods of lowering the temperature are useful in certain cases, 
or that when we have succeeded in lowering the temperature we 
note an improvement in the symptoms and an amelioration ia 
tbs geaeral condition of the patient. Although the compliea* 
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tions experienced by a pntiont wboK tcmporature is 40" C. (104* 
F.) or 41° C. (105.8* F.) do not seem to result from the elcra- 
tion of tempc^rnture, nevnrUieless drugs or modes of treatment 
that tow«r this excessive temperature cause some of these com- 
plioutioiut to diflnppear. Thia is seen to be the caw, at leaat, wi 
typhoid fcrcr and CL'rtain cases of scarlatina or cerebral rh 
niatiam, for, except in tltcfte three dioea.'ie), it is not certain that 
antipyretic treatment is really useful. IIow, then, eball we A 
with cxccsitiTe elevation of temperature? By acting upon 
causes which prodtice normal heat or abnormal licat? Wu cannot 
dioow indiscriminately between these two methods. We may 
rednoe the source of normal temperature by bleinling, by ah- 
etractioiifi of Rentm, or by the administration of poipoiifl pro- 
ducing the same effect (veratrine and tartrate of antimony). 
These Euethoda, long in use, are now alnioet entirelj abandoned. 

But wbat are the eonrces of abnormal beat? We do not 
know yet, we con only Kurmisc. They must be rery difTc- 
aceordinf; to diffenmt diseases. Are tliey normal processes 
ricd to cxcem, or arc they abnormal processes that raise the torn" 
pernture to fever height? It has been suggested that there az^y 
microbes which burn side by lide with normal organiatns a^^| 
raise the temperature in the body as in t<wt-liib<«. This is merel^^ 
a hypothesis, supported by analogies, but not by experiment. 

Another hypothesis is that of the retention of hwit It faai 
been said that tiwiic v,-a.*t«i more quickly in fevers. Thia is tme 
in certain diBeaeea; in acute atrophy of tlio liver, for instance; 
bnt it is not true in typhoid fever. Chalvet, twenty years ago, 
obeerrcd, after IVaube, that in a fever patient the bent radintion 
ig leaa than in a henlthy person. A square decimeter of his skin 
loses a amallcr number of calories than a square decimeter of 
the skin of a person in normal health. It ia possible that a 
diminution in the abstraction of caloric resiilt* from this. 

The rapid diminution of the corpuscla of blood in fcb 
diMOses has been brought forward as showing a more rapid 
Btruction of matter. Bockmann replica that, the moment 
temperature bccoma normal again, tlie corpueiiea suddenly 
appear. They remain guspeuded in some part of the body dnri 
the ferer. Bockmami and Naunyn admit that they are tetoi- 
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porarily withf3rawn from the general circiilatioD. This would 
account for tht- great incroase in voliirne of tbe spleen. Hiiter 
has observed, in septic and pywrnic disortiers, stagnation of cor- 
puscles in certain parts of the capillary btooil-vessela ; this faot 
may be mentioned as corroborating the theory of a temporary 
abstraction of some of the corpuscles. 

WinteroitK has quite recently revived the opinion that the 
ret^-ntion of heat is the cause of fevpr, Marey also attributed 
fever to a defective distribution of calorie. If, therefore, certain 
fevers may be caused by tlie retention of heat, it may be sug- 
gested that the radiation of the latter should be increased. Riess, 
experimenting upon animals suffering from infectious diseaaes, 
lowers their temperatures artificially until they become normal ; 
but the disi-nses continue and death ensues, llie danger, there- 
fore, does not lie wholly in the excessiTe elevation of temperature. 

Nevertheless, I reijoot that clinical experience shows that 
the antipyretic treatment is advantageous. How then docs it 
act? Let us endeavor, as far us. possible, to know what we are 
doing when we employ antithermic agents; those that have been 
used Buccesefully arc quinine, salicylic acid, antipyrin, kairin, 
tballin, and, above all, hydrothcrapeutic treatment. 

Murri has succeeded in showing that all these methods raise 
the temperature of the skin, and, consequently, bring the heat 
to the Burfnee of the body, thus favoring tbe lowering of tho 
central temperature. Moreover, tliey do not act upon a fever 
patient in the same way as upon a person in health. Quinine 
does not lower normal temperature; yet it can, in typhoid fever, 
cause the temperature to fall three degrees in a few hours. In 
a healthy person it raisefl it one- or two- tenths of a degree, but 
it increases the flow of blood to the skin. This is true in a 
higher degree of salicylic acid, which favors perspiration; like 
the cold-bath treatment, which at first physically ah^fraeta a few 
degrees of beat, but afterward favore the relaxation of tho cuta- 
neous capillaries, the congeation and beating of the skin; then 
the cooling, nt the surface of Uie body, of a larger quantity of 
blood from the central organs. 

ThcTiretically, the cold-hnlh treatment increases combustion, 
and should therefore increase caloriUcation ; this ia true in tbe 
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cose of a healthy man, who then pTodacea more heat than imdei 
normal coDditiona. Bat in the fever patient this treatmoii 
retards calorification. In typhoid fever, according to Sasaetzlcj 
the patient does not give off more carbonic acid and does nol 
excrete more urea when he is subjected to refrigeration. Takini 
into account the uncertainties of theory, we are justified in cott 
eluding that the cauees of fever are various; that it dependi 
sometimes on an increase of the normal calori6catioD, some' 
times on the life of infectious organisms, and Bontetimes oi 
the retention of the normal heat. In any case we may safely si] 
that the antithermic method is not without its uses in tjrpbouJ 
fever; that in this disease quinine ie useful; that it answers ti 
certain indications and realizes certain effects ; that it is tlu 
same with cold baths; but that in other disorders — pneumonia 
pleurisy, etc. — this antipyretic treatment does not offer the sami 
advantages. 




LEOTDHB XXIII. 

Pathoobkic THBttAPBUTics OF Ttphoid Fkver — ^Nbw Modf 
OP BATHiKfi IN Fbvkrs; Dietino op Fkfer Patibnts. 

UofitULlDtlM NCLrdLnK the niilun of tcicr. Prababli mukiplleitr ol tbe CMtba> 
crnlB Murcea of tevnr. ImiHiiuiIbllii)' at muiKmi'linx It by pilhaseaU 
tbcnpoutl^a. AntlpTTtllc mode* of cnatmcnt acquired bj enipirlclBiD, Ad- 
Ultiwrtulc drugs, Infonwiilrtii^Q nf pTipnlt] ilc\A xnA AntlpyrLu- Utility of 

QUIalnc. My method of fldmlnlKcrldK qutalac In typhoid tcvcr llydni- 

thrnpaullc modm ot timltnfnc: loOonn^ vniiiilnoi. batlm. TIta tuvthoda 
Of &ruj<l, LIcbvnuolAUr, ZIomHcn, Rkc«L Thetr advaDtftgci and dlsHdvnn- 
tug**- My mplbod; (rpid luilbit, cmduiiMy rooli'd, but rhmnlnEiiK ttpld, 

Driaili of their admlQlBCratloa, Their AdrantagoB. Tbe dlcllpg of [U~ 

U'DtH In typbold ftrtr and orbhr Li>iij| ffrf^n,— »Dldaoclc luiiiBiHry of my 
UiaiiDcni of typhoid (over Staililieal reaulta. 

15EFORK entering upon the practical side of the antipyretio 
mHbod, it wfiiilrl be o-jcpccted that wc should disniss tho doo- 
trincfl concerning the nature of fever. But, in eianiining pyre- 
tological dootrinfy, wft iirt- met at ewry point by contradictions, 
and I see tliat I am reduced to the eonfeiMion, so humiliating to 
a professor of general pathology, that t do not know what fever 

is. 

(lalen waa not troiiblcil with these iinocrl>iintio». To Mm 
ff^bris was color prater naturam. Thia is a definite and concise 
assertion, and the retumi, an it were, of a dtfcription ot tJl« 
morbid etate. Btit now science demands further particulars, and 
wishes to know the origin of tltis morbid condition, and what ifl 
the Murce of fever. 

It is not certain that there is one pntliogenic source of fever. 
I think, myself, there arc several pyrctogenctic proeessoa. We 
may raise the temperature of a body in various ways, by com- 
bustion, radiation, friction, condmsation, etc. ; in the same way 
the temperature ot the bodies of animala may be raided abnor* 
mally under very varying conilitionii. 

Fever may be the result of an increased comhnstioti or an 
increased dehydration, or it may be prorluecd by the liberation 
of the heat produced by the life of infectious germs, or by a 
diminution in the losses of the body, or by resolution of tbe 
forces of tcnsioa. 

(219) 
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To the living organbiin forest exUi that are developed 
th« meUinorphoeis of the mstter in the cells, and which do not. 
itct eztemsllr. either by motion or by heat. T^ifc is « mrt of 
unstable equilibrium that is maintained by the forces of tension. 
TlicM oppose tlic frfodom of tli« chemical and physical acUon*,; 
where opposite electrical actions meet, the octda and alkalis* 
J. Banke proved, long ago, that the nucleus of a living crll ii 
electro-positiTe, whereaa ita envelope la electro-negative. Wh?', 
do not thc«e opposing kinds of clectriciti- combine to bring about ^ 
a condition of electrical neutrality, unlws it ia because they ««i 
previ'tited by Uic opposing force* of tension? If death occur,]: 
neutralisation ia immediate. i{ 

It )» the same vritli the nerves a* regards the eU'ctrical con- 
dition of the axis-cylinder and of the envelope ; the former ia i 
acid, the latter alkaline, during life; upon death, neutralization) 
ensues. The combustion being the same, if the tenBion U dimin* 
idled, part of tlie force u-ill become apparent under the form of* 
heat. Is thlB theory regarding fever applienblo to certain foms 
of pyrexia? I do not know. We can only form h>'pothaMS on 
this subject. Hemembcr what I said about unomia. We hate 
found poimns, but not the poison of unemia. As rcgarda fever, 
there may exist not one single explanation, but various patho- 
genic conditions. I have, moreover, called attention only tO' 
thoee processes for which experimental or dtnicol data can be! 
furnished. | 

In short, fever is with na as with Oalen. — elevation of tem-j 
perature arising from causes that may atrangely vary. Now, 
from a therapeutic point of view, not bctng *uh> what fever is, 
we are compelled to give up the idea of drawing up a sy 
of pathogenic therapeutics for its treatment 

We are tlni* obliged to return to empiricism, wliich is 
tuffident to satisfy us, but which can give ii* information result- 
ing from the long accumulation of individual facts. I^et ue, 
therefore, enter the domain of empiripnl observations. 

We know, empirically, that certain modes of treatniont lower 
the temperature and bring about an iraprnvetl state of affair*. 
Thus, in the first plaee, quinine has evidently a benefioial action 
on typhoid fever and lome other forma of pyrexia, intermit! 
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fever, and in one form of infection of women in childbed ito 
action is im(lo«bt<^ly favorable, altlioiigh only temporarily. 

Phenic acid has a certain antipyretic action, but portiapa 
not a favorable one; antipyrin lias also thifi action, but ita in- 
fluence is unfavorable. When the temperature is at 40" or 41* 
C, a eudioii'nt dose of quinine produces « fall of tiom 1 to 3 
degrees, which may last for twenty-four hours. At the same 
time we note also the dietipjieunince or dimiuution of the nervous 
troubles that were attendant upon the high temperature; the 
patient 18 evidently better, and accidents which might soon cause 
death may thus be averted. It would, therefore, on first thoughts, 
seem advisable to prolong indefinitely this favorable effect. 
Vogt twenty years ago, and Joffroy recently at the Hfllel-Dieu, 
have tried the continiiouB ailmJniBtration of quinine. I also 
wished to see what results could be obtained by this means. I 
was soon obliged to ahnudon the experiment. With 2 grams of 
quinine we get a fall of 1. 2, or 3 degrees; but in the evening 
of the next day the temperature rises again, and by the morning 
of the following day the fever has reached its original height- 
Should quinine, therefore, be administered in the evening as a 
preventive? The second dose, moreover, does not produce tlio 
same effects. Three days at least must elapse before the quinine 
regains its power. It is an intermittent remedy. It has been 
asK-rted that if given continuously the temperature variea between 
39° and 40° C, instead of between 40' and 41' C. Is this 
advantage sufficient? As for myself, I nflver give a second dose 
of quinine imtil afty an interval of seventy-two hours. I only 
give it then if the temperature taken in the morning in tlie 
rectum exceeds 40° C, or if that taken in the evening exceeds 
41° C. The doses that I have adopted are 2 grams during the 
first and second periods of seven days; 1 '/, grams in the third 
period ; 1 gram in the fourth and after. I never give less than 
this; Vi gram would be of no use. It is well to know that from 
the eighth to the eleventh day we often obtain only a slight 
lowering with doses that ore g^neraUy eUicacious either before 
that time or after. This is almost necessarily the effect produced 

' Fortjr degrcM C. equal IM* F. To ronrrrt Crntlnrsdo ilp:;r(^M 
faito ralii«iili«it niultipl; b; 9, diride by 6, and »dd 32 to Uie rwiiUt. 
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by quinin«; it sims only at aa ■ocident, viz.: the ezCM^Te 
eieratioii of temperature. 

At for oUier rcm<;dics that are reputed to bo antithcrmitv— 
phenic acid, reeorcin, antipyrin, thallin, — yon cannot d^iend 
upon them. lu regard to autipyria, the lowering that it pro* 
duces is rarely aecoropaojcd by an improved general condition, 
for it cQUKcs at tiw Kamc tiuto a loweriDg of ncr^'Otis actirity. 
The only objection to (juinine, setting oeide the buzzing in the 
can!, nrhid), however, nSvcts fever patients Kw ttuin pc-reone in 
health, is the aceusation urged again&t it that it is liable to 
CBtue Euddvu deaUi. During ten ye-An, out of five hundred 
eases, I faave only found sudden death occur »cvea times witli 
patieuto wim were taking qiiiniue. Fotir of thf«« deaths hap- 
pened in the same week ; and in set-eral hospitals, at the sane 
time, Himilsr caaes came under my notice. But chemical analysis 
showed that the drag administered to the patient uniU-r the 
name of quinine vn really not quinine. It wa# a coiaponnd 
little known, in which cinchonine predominated, If w« set 
■side three com*, therefore, thorc remniiis tliree eaae* of sudden 
death oat of five hundred cases of typhoid fever, — a pro|y>rtion 
which does not exceed the ordinary percentage of suddcD death 
in tJiis malady. The poilmorlpm examination showed that in 
till' paticntx thut had died suddenly the heart was contracted and 
absolutely empty of blood. Now, tlie toxicology of qutniDe 
tcachw w thiit when death is caused by this drug the heart is 
found to l>e dilated and gorgt^d with blmd. Moreover, since tlist 
time, I hai'c not had a case of sudden death. 

In short, then, I consider thut by administering quiitine to 
t)-phoid patienb', according to the rnlcfl already stated, we obtain, 
OS well as a diminution of temperature, an improved crinditioQ 
generally. But I must add tJint in moat other forme of pyreiia 
tliis troatnient has failed. In pneumonia, pleurisy, and 
sipelas. we nbtnin, as a rule, neither a fall of temperature 
an improved (general condition. 

Abstriiclton of lieat ii the only nonmedicinal means of 1 
ering the temperature of fever patients. Many methods of 
abstracting heat in fever patients have been tried. Since the 
time of Sydenham and Ciirrie, cold air has been used, currents 
of air between open windows, and cold water in various waya. 
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H Tbe continuous EpriDkliug of the patintt ie, perh&pe, th« 

Vtnoet puinfiil prix*«8. A cold dliwwer liiith aim produce* a di»- 

V agrecalile nervous action. Bathing with cold water givce an 

uiipK-a&aut shock, and the abstrnction of hrat by tlicAc two nietb- 

odfl is Tcry alight. Wrapping in a wet eliect is painful for some 

monicuts. 

liocal applications, such as a bladder of ice on the abdomen, 
pmdiiw, nt lint, a vancular #p&sin, and then sljists in the vwsolg; 
the skin is chilled and the cellular tissue also; necrosis may set 
ID, but thn body, as a whole, is not cooled. 

Tbe circulation of cold water by means of the iogenioiu 
cnntrtvanco)' of Thimontpnllicr and Clement produce s real 
refrigeration, but theee pTocceses are little used as yet, and I 
am not, thcrofore, in a poitilion to express an opinion as to their 
merit. 

Kneninta of cold or it-ed water certainly cool the rectum, 
but they do not produce a general reduction of temperature^ 

It now n-maiiiK for ub to speak of the mcthnd which is gwi- 
eratly preferred, — the ordinary hath, in which the temperature 
of tlie wat*?r is lower than that of the body of the puticul. 

The cold bath may be pivcn according to the method of 
Brand or Liehernieisler. According to Brand, when th* tem- 
perature exceeds 38.5* C, a bath of law temperature is given 
eight time* a day, for from ten to fiftwn minutes. 

Liebermeifiter leaves the patient in the bath throughout tbe 
whole course of the iiln<««; Uio duration is the same, and he 
give* twelve baths a day. The temperature may be 15° C, but 
this has been abandoned; from 18* to 2(1* C. it the general 
rule; it may he even 85* C. Care must be taken to apply cold 
water to the head fitrt. 

The paliiiit is left in the bath until the cold chill is com- 
plete, and he is often taken out in an alarming state. Our feel- 
ings must be wdl under control if we are to carry out this 
treatment rigorously in face of the sufferings of tbe patients. 
It is worth mentioning tJiat if wc cause them great sufforing we 
can almost guarantee their recovery. But is there no treatment 
that is as cfTieneious without being so inhuman ? 

The cruelty of cold batlis has led to tepid baths being sub- 
stituted for them. There is tlie tepid baUi at a disagree^ly 



224 



LECTURES OS AUTO-nTTOXICATrOK. 



low tcmpRraturc, viz. : iS" C, wbicb migtit as well be called s 
cold bath ; for to a raan whose temperature is 40° C. the sensa- 
tioD is the same at 28° C. as at So" or SO" C. 

Ziemsaen baa proposed a tepid bath, ^adually cooled. The 
(«m|«-ratiire, at first, is 35* C. and to a fever paticat even Uiia 
gives a verj* unpleasant aensafJon of cold. Then the tempera- 
ture of the bath is rapidly lowered, so that in ten minutes it 
falls to 25° C. 'llie patient remains in this cold bath for from 
ten to fifteen minutes, until the tei'th bi>gin to clintlor, m in tlie 
methods of Brand and Liebermoister. This is the cold batb 
prereded by a sliort phase of bearabh^ temperature. But tl»i» 
method dow not do away witli the sudden ncn-ous shock. 

I will also mention Rieas's contimiou* bath, whicli lastx 
twenty-four houn* a day at a temperature of 34* C. The tem- 
perature is moderated by this method, which nmy be uM^ful. 
The mortality would be G per cent., according to Kieee, but his 
ttatiatica are only derived from forty-eight cases. This coiitin- 
aons tfipid bath becomes rapidly uiibcjirable, and the patients 
prefer tJbe cdld baths according to Brand's method. 

I will now describe my own method, which I hare been 
trying for more than a year. My object was to develop a bath 
in which the patient might lose heat without any nervous shock 
or spasm of the cutaneous vessels. What we wisli to arrive at is 
not merely abstrnction of heat by contiguity or conductivity. On 
the contrary, what we require is that the blood eJiouId come from 
the center of the body to the siirfiicc to be cooled. 

The temperature of tlie bath, at first, is two degrees below 
the central temperature: 38* C, for instance, if the temi>erature 
of the patient is 40* C. The patient can bear this well and 
experieneci* no shock. The water ia gradually cooled at the rate 
of one-tenth degree per minute, or one dcRree in ten minutes, 
until it ifl lowered to 30° C, but it is nevis" cooled l>cyoiid this 
point. The time n«ce«sary for this cooling is on boar and a 
half if the temperature of the patient is 40" C^ or an hour and 
ten minute* if it is SS" C. 

No feeling of nervous shock and no peripheral vawular 
cpaim occur during thiit long period. The puLee is not con- 
■trieted. At about 33* C. the patient finds bit batb ooolj st 
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3:2' C. be finda it cold, but even at 30° C. be continues to speak 
and talk, ehowiug a wonderful mental condition. He has noth- 
ing of the typhuB stupor about him. The lowering of temperature 
realized is much more considerable than with the cold bath. 

I give the bath eight times a day, like Brand. CeriaiQ 
patient* can thus pnss half the day in the water, Tlie lowering 
of the temperature is more lasting than with the cold bath, and 
Huddeu rieo of temperature is much less consiilerable. 

By plunging a patient into a bath which is only two degrees 
below hia own tcmpernture, I do not provoke tlie reflex vascular 
epasm that prevents the blood from coming to the skin to be 
cooled. The lowering of the temperature of the wntor is effected 
insensibly, and never transforms the bath into a cold one. 

What are the elTccts that result from baths administered 
according to the mode that I recommend? An almost constant 
lowering of the central tennjerature, a refrigeration which varies 
according to the stage of the disease and the hour of the day. 
The cooling is, on an average, five-tenths of a degree; it may 
sometimes amount to three degrees. I speak from an experience 
supported by the reeulta of eix thousand baths. Some exception! 
should be mentioned. For instouco, in certain patients the tem- 
perature is not reduced; we even observe a rise of temperature 
of one- to five-t«utiiB of a degree. This anomaly is seen in certain 
very nervous women, and in certain men toward the end of th« 
treatment, when the repetition of the baths has ended by devel- 
oping in them an inaurmo an table repugnance and keen irritation. 

The elevation of temperature which takes place after the 
bath ia slow ; it is never a sudden rise. 

It is to be remarked that we succeed better in cooling the 
patient in proportion as bis temperature is higher, so long as 
bis temperature remains between 37° and 40* C. ; but, on the 
contrarj', with patients whose temperature is exceasive, above 
40' and 41' C, the cooling is slighter in proportion as the tem- 
perature is higher. The lowering is leea between 41* and 42' C. 
than between 40* and 41° C. Below 38' C, also, cooling is diffi- 
cult; s man in health is scarcely cooled at all in a tepid bath. 

The ditTerence? in the lowering of thi> temperature in the 
baths vary also according to the periods of the disease. lo that 



n 




L15CTURE8 ON AUT^IKTOXICATIOir. 



eUge wheifl oxoenir* traiperalnn: is th« leading; feature, nnci at 
Ibc commencement, it ia more difTicult to coo) the jmtiente; tb« 
avorago fnll is five-tenths; later on it Is gix-tentlM; and in IblE 
fourth week, seven-tentha. I 

llipre ore &]so variations according lo tlie time of day. The 
icmppralure of a typhoid patient riBM from 1 o'clock in the mors* 
ing to 3 oVlock in tho of tcmoon ; then a diminution takes plac«,{ 
and nftor that another riMi, the maximam of vbich is reache^ 
about midnight. From midnight to 7 o'clock it abntes again, 
juid the patient loses the excess of temperature that he had gained^ 
during the day. It is between midnight and 6 o'clock in tbo' 
morning tJiat the moat important dimioutions of temperature 
are obtained after the batli; a fall of three decrees is oftea^ 
observed toward morning. 

Do tho patients derive any other benefits from the baths 
besides the physical abatraclion of heat? Without doubt Uicy, 
do. In the first place the lowering of temperature re«ultin)t froim 
tho bath is accompanied by an improved general condition, as., 
with quinine; whereas with the diminution of heat obtained by> 
means of antipyrin the general condition remains the 
grows worse. 

Other advantages also are obtained. When delirium eefa hi' 
at the commcucenicut, it abaU.« after, at the mcwt, ttirce days of 
the treatment. There is no more of the real typhua stupor. The 
patientfi tliat are treated by tlie bnt1ii> do not cease to understand I 
what is said to them and to answer questions. I 

According to Skinner, one of my pupils who has written a ' 
Tcry good tlieaia on the study of my system of baths, wo find 
that the patients alwara take great interest in tlie variations of 
their temperature, and disctigg among themselves during the bath 
the nnmfaer of tenths of a degree noted before and after. 

The tongue remains moist, and if dry at the bogianingl 
the treatment, this drynt«ii disappears after a few baths, Vbm' 
teeth are not discolored. The complexion has not that earthy 
pallor that denotes the thorough poisoning of the system. It is 
white and often even pink in those patients that have a fine skin. 

Last, the need of sleep manifests itself after each bath, and 
tlie patients enjoy sleep at nigbt, — on unusual thing with typhoid 
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patients. For tliis last reiiHon I do not give baths from 2 to 6 
o'clock in the moniinR, for (ear of disturbing this niglit-sleep, 
which is pniciouB. Only in order to give tlic eight buths in the 
twenty-four hours, the intervals between them should be a little 
Bhorter from 3 o'cIocJt to midnight. Spooking of the advantages 
of hatha I may mention the rarity of eschars. 

But all those results are obtained from tepid bntbs in typhoid 
fever oniy. We have said that cold baths could be employed in 
pneumonia, erysipelas, and pleurisy. I tried in these diseases 
cold baths and tepid baths systematically cooled. I did not in 
these cases obger>-e Ihe^lutary elTecte which are so evident in 
typhoid fever. 

Tlius I do not think that Ibis c<m be called a goneral anti- 
thermic method. Perhaps, however, it would be applicable to 
certain hyperlliermic forms of scarlatina and cerebral rho\mia- 
tism. I cannot speak from personal experience on this point 
I hare, howover, obi'iTvcd remiirkuble r'.wiiits from it in measles. 

Are there no disadvantages attendant upon this system of 
tepid biiths grndually cooled ? 

We cannot attribute to thera pulmonary conRestion, which 
is neither more freijiipnt nor nioro marked tlmri with otlier modes 
of treatment, and which, on the contrary, very often decreases 
during the batlw. Neither pneumonia, pleurisy, nor any other 
grave visceral lesion has been reported as resulting from the 
batlu. But when the epidermis at lent becomee pulTy and 
macerated at the palms of the hands and the soles of the feet, 
we ofti-u find, in the case of workmen, or in cases where the 
epidermis is very thick, that whitlows and accumulations of pus 
close to the nails form under the skin. Besides tliis inflam- 
matory complication, it is not unusunl to Itnd, sftor a few baths, 
a rather painful glandular swelling in the axilla, but never real 
adenitis. The hands and foot must be wntchcd so as to let out 
the pus as soon as it is obsi^rved, or we jthall find that extensive 
inflammatioQ of the lymphatics will soon ensue. However, these 
are accidents of minor importance. 

I discontinue the use of the baths in the event of intestinal 
hamorrhage or pulmonary hepatization. When, in a female 
patient, the men.»fn;;il period occurs during the course of typhoid 
fever, I do not generally find it necessary to interrupt the butha. 
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I now com« to an imporiant point in th« thenpratics of 
grave pyretic diseases, — the question of diet. 

In these dieordcrv , and vepcciully in typhoid fever, the secr^ 
tiona of the digestive tube are dried up or perverted. It seems, 
therefore, a priori imposeibSo to food tho patients, and natu 
to condemn all attempta at alimentation. 

Milk, which is bo easy to digest, and which from ite fatty 
nature and itw nugar seems bo well adapted to keep up (he dtrcngth 
of fever patienU, and to make up for the waste caused by com- 
bustion, itt not without iU drawbaelcs. It raises the temperature, 
and the urinary seLTction is lessened. Those who are in favor of 
a milk regimen order a large quantity to he giv«i in typhoid 
fever bo as to increase the urinary Becrction. Now, when I give 
milk in any ennsiderable quantity, I notiee that it cause*, through 
indigestion, an aggravation of the patient's condition. I there- 
fore maintain that all food sliould be rigorouiily withheld. But 
I give water in abundance, and water containing substances that 
are slightly nutritive and capable of introducing into the system 
certain mineral elementa, under the form of meat extract, broth, 
and cereal extract. Thia Iatt«r vras considered useful in fuvcr 
cases two thousand years ago. The ptisan of Hippocrates was a 
decoction of barley ; straiued ptisan was prfscribed at the bc^n- 
ning of fevers, and ptisan that was not strained at the end. I 
give my patients an cslract of mtyit and barley which containa 
mineral elements that are calculated to repair the loesea leanlttng 
from Uie disaaeimilation of mineral miiterial in the cella. I en- 
deavor to prevent the waste of mineral matter, as it plays the 
part of middle-man in organic clianges. Chloride of sodiu 
indispejisable for the phenomena of osmosis; phosphates are 
media between the bases nnd the acida. 

To this regimen I add vegetable acids, in the form of lemoi 
juice, which introduce* potass, and which i» combustible. 

Last, I administer substances that are both plastic 
combustible, — peptones. I give 50 gram,*' per day, reckon 
the dry peptone. These peptones, which are chemically p 
sod prepared properly, and which are very different from ccrta: 
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products Eold iindor the same name in commerce, are, as we have 
eaid, plastic conibustiMe siib^lancca calctilaW to make up for 
the waste of nitrogenous matter in the body. 

In the regimen of our typhoid patient anoth<T Eubatanco that 
fiffitres as a combiii>tib)e agent is fat in a form tliat can be ab- 
sorbed, — i.e., glycerin formed otit-iide of the syslein, for we know 
that glycerin is one of the products of the division of fatty snb- 
stancfts in the duodenum. The patient absorbs every day SOO 
grttmt of glyeerin, and yet is not purged. 1 only allow wine in 
very Hniall quantities. 

This is t)ic whole of my system of dietetics. Thanks to it, 
only a very alight loss of weight ii» ohservi-d during the period 
of fever. The loss of weight la sometimes ml; it varies gen- 
erally between 100 and 300 grams n day up to the end of this 
period, as far as the Hfteenth day; later on. at the moment of 
the crisis, and when convalescence is eiitnbli^hcd, the Io*8 may 
amount to 1 kilogram per day for from three to five days; but, 
from the third day after alimontatton is resumed, the weigtit of 
the patient increases again. Several principles of this dietary 
are applicable to the intense fever of certain chronic maladi<». 
In the acute pyrexia of very short duration, as in pneumonia, 
the necessity for alimentation is not ao urgent 

I will now snm up briefly and didactically the rules for the 
treatment of typhoid fever as I have just described it. These 
rules may be classed under four main headingM: the general 
antiseptic treatment, tlie intetitiDal antiseptic treatment, the 
antithermic treatment, and the regimen to be obecr^'cd. 

Ah soon aa the diagnosis is made or suspected, I prescribe : — 

(a) A purgative, to he repeated regularly every throe day* 
(15 grams of sulphate of magnesia). 

(b) Forty centigrams' of calomel per day, in 20 do»es of 
2 centigrams {one every hour), are administered for four con- 
secutive days. This constitutes the general antiseptic treatment. 

(c) The intestinal antiseptic treatment consiata in mixing 
100 grams of powdered vegetable charcoal with 1 gram of iodo- 
form and S grams of naphthalin. The whole is mixed with 200 



*Foirtf Mntigrams equal 8.2 graink 





330 



LBCrtmES ON ADTO INTOXICATIOH. 




grams of glfc«rin and with the 1^0 grams of peptone thst fonn 
the bHfiis of riourishmpnt Tins mixture fonns a black, Mmi- 
liquid paste, which ia taken in twenty-four hours in doees of a 
tnblespoonful evvry two boars in a third of a gjan of water. 
I wash out tlie bowels regularly every morning and evening by 
iDcanH of (tu inj<<d.ion cnntuining 1 psrt in 1000 of phcnic acid) 
each injection consisting of 50 centigrams of phenic acid to 600 
grams of water. 

(d) From the first day Uie patient takes eight baths a day 
until ho is eonipk-tcly cured, when the temperature varies between 
37° and 38* (J. The baths are resnmed if the temperature exceed 
37.5° C. I reserve qiiiniuu for eases in which, notwitlistandiog 
the hatha, the temperature remains too high. Tlie doses are 
S grams during th« first two periods of seven days, 1 V, grams 
during the third period, ajid 1 gram duriag th« fourth and fifth. 
These quantities nr« administered in larjre doses — 50 centigrams 
• — every haif-hour. But I do not return to quinine until after 
an interval of throe days. The signal for tJie employment of 
quinine is a temperature in tJie rectum of 40° C. in the morning 
or 41* C. in the evening. Often the baths dispense with 
use of quinine and constitute in them»elvea a suiHcicnt syst 
of antithermic treatment. 

($) The diet comjirises: broth cooked with barley and 
ministered freely (1 '/» liters to 2 liters a day) ; glycerin (aaso- 
etated, as T have saiii, with charcoal, iodoform, and naphthalin, 
and also with peptones) ; Icmooado made from lemons, with 
addition of a little wine. 

This is certainly a complicated Bj-Btera of therapeutics; 
cannot be otherwiRC, as the indications to be fulfilled are compi 

This systematic treatment, be it understood, does not exclude 
the treatment of certain accidenta; for instance, czoeBtive or 
prolonged delirium by opium, peritonitic complications by me. 
of ice or Neapolitan ointment I have only discoated 
symptoms that are common to all patients ; for if, as has 
said, we are to study tlie pationt,i« and not tlie disease, it 
less true that all patients show in their illness general features 
without which tliey would not have the disease at all. V 
should I he reproached for employing a s}-etematic mode 
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treatin«Dt? Is it not aa natural to contend syBtematically with 
«xc«E6ivp tnnp^ature, infection, and gelf-poisoning, as it is to 
feed one's self systeinatically every day? When 1 discontinued 
the baths for Bome reason in the ooutee of the illnesB, the tem- 
perature in the patients vent up again to 40° and 41' C, and 
sometimes they died. 

What results have I obtained from my method? 

Formerly the mortality from typhoid fever, in the cabps that 
came under my notice, was 25 per cent. When I Biicd-cded in 
netitralixing tlie intestinni poisons, it fell to ITj per cent., then to 
10 per cent, when I obtained b siicccesful intestinal antiseptic 
treatuieot. It baa fallen to 7 per cent, since I instituted the 
complete system of treatment, which waa in April, 18S4. 

Tliis is a better result than Lieberrneister has oWtiined by 
cold baths. And I reckon the total mortality, including patients 
that arrive at the hospital at a v?ry advanced stnge of the fever, 
without having been treated at all, having, as I found in one 
cose, a temperature of 42.6° C, and those who are brought to 
us already attacked with peritonitis through perforation; I in- 
clude deatha that may be attributed to Inter complications, cast's 
in which the treatment ha« been suddenly discontinued for some 
cause or other, and those caaee in which the method has not 
been strictly carried out. Thus, in the begianing, when it was 
not poeeible for me to arrange for baths at night, in the case of 
one patient, the temperature, which had fallen during the day 
under Uie influence of the baths, rose in the night to 43° C, 
and the third night he died. 

The number of pntienta that have been subjected to the com- 
plete treatment is now one hundred and twenty-nine,' out of 
which there have been nine deaths, showing a mortality of 7 
per cent The mean duration of the illness haa been nineteen 
The frequent relapses which attack 20 per cent of the 



>At the date of thii publication (Kovember, IBHR) tli« nambcr «( 
eases of t>'phoi<I fever treated bf H. BuuchaTil'E staff at the Luribuiti^re 
Hoapitkl tince April 1, 1SS4, U Z2S, out of which there hav* hmn 31 
deaths, or a mortality of 11.7 per cent. la this incivased rate of mor- 
tatitf to be attributeil to a chance accumulation of critiral cajin*, or 
to a modificatioa introduced into the treatment, mliuylate of l)i>- 
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patienta have fallen to 10 per cent, in the last period. la fac^ 
we have ererj reason to congratulate otmelvea on these results ; 
and I am convinced that we have obtained them by attacldng 
the malady wherever we find it vnlnerable, in its primordial 
canse — infection, as in its necessary efCects — poiaooing, fever, 
and inanition. 



tmith having been tobstituted for tbe cIuitcokI, and the peptone* hBT- 
ing been supprsBBed against hii will, during a eonsideraUe period I Bat 
in any caie 11.7 per cent. U low a« compared with the genera! mortality 
in this hospital. The Idriboisiera Hospital has been open a third of a 
ccntiuy, and during that time the average mortalitjr in typhaid few 
has been 21 per cent. It is still 18 per cent, for the last bik ye 



LECTURE XXIV. 

AOTO-INTOXICATION BY BiLB. FATHOaBNESIS OF JaUKDICB. 

The «lsinpat> MaflltuMss blla. Biprrlmrsial atudlu nt tb» toxic ntlure o( 
blllrulifn Had Ibn blharx ■■!(«, llo*r \bv jir««t*r nurnbpr of Ihv tfUm'Rt* ot 
bllB become iDcrl bj pr«lp!Ulloa lo tin illiciittva iub>. Tti* rtl« ol Ib« 
ttTur M • prntr^IIng M*ot XKlnat Ibn p«rl (but inlKhl b* rvibKrbMl. 
Wbtn bill pftflftei lata tbe Tirood, lb* wtiUe connecilT* tlinci^ by Oxlbf 
tb* blllruhlD. pritFiit 11 rrom Inlurlnc tbv othvr »kin*ntii. Tbfi urlo* tbaa 
<tnwi It off Utile br utile. Tb* bm*rr mlu are (rudUAllr eliminated br 
tb* urine. Tbn aiiildeD Injertloo or a onnnldprable qmntllr ot bile Intn tba 
blood kill! ulniali witbout produclDC Jauodlca. Tb* ilow IdJocUod ot the 
uine qiiantilj' of bile caiigei Jauodlce nnd dora not kill. Inltueafe ot bllinry 
reteptioD oo Ibe bvpalle »]]■ miil on iiulrttloo. 




Before concluiliDg the stTxly of intoxicjition by the nnturnl 
poisons of the syBtem, I will dieniss poiBoning by bilfl, or jairn- 
dire. This is a question that I have already toiiriied upon in- 
eidentnlly when, in speaking of urcfmia, I had occasion to quote 
some of the data relating to the )>oisonoi» nature of bile. When 
once it is spread over the snrfnce of the int<«tin(«, bile is found 
to be under very different conditions than when it ia in the liver. 
The rpnhiiorption of bile tnk«i plnw. do donbt, with «omo in- 
tensity in the duodenum, but it is principally inoffensive matter 
tliat IK reaboorbvd, and, moreover, if the noxious portion of the 
bile is reabsorbed in any considerable quantity, it is again stopped 
by the iiver and r«jcct«d into the inlcsiiTies. In order, thi?rc- 
fore, to study fully the toxic elTecta of bile we must examine it 
in tlie liver at the moment of its Becretion. 

Bile is very abundant, being almost equal in quantity to the 
urine ; its secretion jg over SOO cubic centimeters in twenty-four 
hours; and it may even amount to 1200 and 1300 cubic centi- 
meters. It ia a ditTiiitible liquid, passing hy meitus of exosmogia 
into the blood ; it is rich in solid substances (from 10 to 15 per 
cent.) nil capable of dialysis. Bile doe* not contain albumin; 
but mucin is found in it, and this givea to it its nscosity; it 
also contains choU-stfrin, which if erroneously coiididercd jwi- 
Bonoas, as we find considerable quantities in atheromatous ab- 
Bcesees ot the aorta; olein, margarin; coloring matter, — impor- 

(S38) 
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tant from a toxic point of view ; the bili&rj nltfi and the alkaTin* 
Boaps, bv means of which ingredienla the cholesterm is held 
aolution. 

Of tiie various coloring Kiib^tunces, bilirubin is tb« only on« 
thftt we need discuss; the others — biiifulnn, biliverdin, bili- 
foiein, bilipruin, and bilihumiu— are merely d«rivfltircs of bili- 
mbin. Bilirubin ia soluble in water and in chloroform; it 
give* riM to Gmclin's reaction wh<>n treated vith nitric acid. 
Th!i coloring matter ia generally precipitated Huddenly in the 
inteetincs, on contact with the acid chyme, which renders it 
inaoluble and prevent* it from being reabsorbed. We must take 
into account the biliary salts whose base is sodium, which is a 
nnnpoiaonoun base. The glycocholic and taurocholic acids of 
Lehmann, still known as cholic and ctioleic acidf, are rery an- 
Rtable. Under the influence of potaaa and heat they generate 
cholalic acid, and, bc»id« this, the first named gives ofF glyoo- 
ool, and the second taurin. The biliary acids are also tran*- 
formed, under the influence of sulphuric acid, into choloidic acid 
and into glycocol or taurin, — a reaction which, upon contact with 
certain digestive juices, is elTcctcd in the intestines as in tho 
tesl-tub«. Finally, tlie cholalic and choloidic acids take the form, 
in the intestines, of an insoluble substance, viz.: dyslysin, which 
is no longer injuriouit. 

The coloring matter and the biliary acids, which are both 
poisonous, becoming thus insoluble in the intestines, we need 
not wonder that, notwithi-tanding the quantity of bile poured 
into the intestines and the intensity of its reabsorption. no poi- 
soning takes place, oven when the kidney is only slightly per- 
meable. But these transformaiiona are neither immediate nor 
constant. In certain pcnoos we find, even near the anus, bili- 
rubin still intact, and biliary acids that have not nnderRone trans- 
formation, owing to the mpidity and int<cn:'ity of Uic cont 
tiona of tlie intestines. 

Even in a normal state of health a certain quantity of 
toxic matter may be reabsorbed in the duodenum. But the liver, 
as Schiff has shown, arrests these poisonous substances 
stores them to the intestines or transforms them into bar: 
matter. 
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In any case, the reality of the toxic nature of bile, which 
has long bocn believed in by the medical world, hru- rotcntly 
been experimentally estaliliahed. Acpording to my ciporimenta, 
from 4 to 6 cubic centimeters of bile are reqniixid to kill in con- 
Tulaionfl a living animal weighing 1 Icilo^am, and, since the 
daily secretion of bile is about 1000 cubic centimeters, we must 
conclude that during every twenty-four hours a man makes, by 
the actirity of his liver alone, an enormous quantity of poison, — 
enough to kill, in twenty-four hours, three men of his own weight, 
1 kilogram producing enough to kill more than SSOO grams of 
living matter. Man forms, in eight hours, enough poison to kill 
hims^ simply by hie hepatic secretion. Now, in twenty-four 
houni the nrine does not eliminate half the 4]uantity Decesnary 
to poieon a man; the urine of two days and four hours would 
be required in ortler to <lo this. The volume being equal, bile is 
nine times as poisonous as urine ; in an equal period of time the 
biliary seerfttion represent* a degree of toxic power six timea a« 
great as the urinary secretion. I have shown that bile decolored 
by carbon has one-third of the toxic propcrtiec of bile in its 
natural condition. 

This leads us to suRpeet the toxic nature of bilirubin. We — 
11. Tapret and myself— hare demonstrated it by an intravenous 
injection of this subatanoe dissolved in water by means of a 
little soda. Bilirubin kills rabbits in a dose of 6 centigrams 
per kilogram. We found, moreover, that each of the biliary salts 
is only one-tenth part as poisonous as bilirubin. 

The urine does not carry away the whole of the poisonous 
matter secMi-d by the liver; tlicrefore the greater part of this 
substance must be neutralized in some part of the body. Even 
if the urine owed the whole of its poisonous nature to bile, the 
latter would have had to lose five-sixths of its toxic properties 
in some other way. 

' This neutralization is effected in the intcstineB, in the liver, 
in the tissues, and in tlie blood. 

Schiff thinks that bile docs not poison na, becamie the liver 
takes it back and rejects it, to take it back and reject it again, 
and that each time a smaller and smaller portion is absorbed. 
The true protection seems to me to bo the precipitation of tb« 
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poisoDOTW elements of the bile, — >.«., the ooloring matter and (he 
salts, — which, when once precipitated, eftcape from abmrption. 

I tliink, also, that the tissues plaj a certain protective r6!c: 
ihtiy consume and trnnsfonn tlie minute portions of bile which, 
having been al)!>orbcd, have penetrated into the funeral circula* 
tion; they fix the bilirubin. The blood consumes the biliary 
acids. 

la it the same when the bile is reabnorbed into tlie li 
itself? When, in eonxcquence of an oemotic change, the bile 
pa»M« from the biliary cell into the blood-reMels, tlie flow of 
bile extends to the general circulation, and is no longer confined 
to one region; the protection of the intestines anil the lirer is 
euppreascd. It is the bile in its entirety that passes from the 
liver into the blood, and not tl)e part — ^which is nnimportant, 
from a toiic point of view — which was reabsorbed in the intes- 
tinal. 

The coloring matter and biliary acids will circulate through- 
out the t>ody. A part will escape through the kidneys, but the 
greater part goes to impregnate the tissnes, the anatomical ele- 
mentit, tlie normal and pathological huinorn. The akin, the cod- 
Dective tisBue, the hepatic cells, the muscular fibers, the Titreona 
body, all the qiilhdinl cells, the synovial fluid, tnd the serous 
cavities are penetrated with bile. Upon examination, the ana- 
tomical elemenla pve two reactions: that of Qmelio for the pig- 
ment and of Pettenkofer for the acids. This is what is asserted 
by clinical and pathological anatomy, but the appearance of UiCMi 
gross manifestations of the passage of bile into the blood la 
not immediate; emotional jaundice, if it exist, is a rare excep- 
tion. When we are quite sure of the precise moment of the 
stoppage of the bile, as in hepatic colic, in which it is indicated 
by pain, we may easily 8t<e that it is often lwcuty<four hours, or 
even more, bi^fore the icteric tint shows itself in certain mucous 
secretions and in certain parte of the skin. The urine is colored | 
more quickly. How is it that so long a time elapses before the 
tint shows itself upon the person himself? This fact sevma Jo 
contradict the data famished by experimmt. 

I make an intravmoiis injection of bile and kill the ani 
Id a few miautce, without the skin having taken the jaandicMi 
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tinge or the urine having been colored. This is &a experimental 
fact that contradicts clinical experience. It has even been 
aBserted that the intravenous injection of bile cannot produce 
jaundice.' Felta and Ritter never succeeded in obtaining it. 

Vulpian injected 250 cubic centinietere of bile into a i^g 
slowly, the injection lasting three days; the animal becamQ 
icteric It is true that dogs arc often icteric normally. Ncvo 
theless, in Vulpian 'b experiment the tissues and organs were 
tinged with bile, and tlie jaumlioo was certainly very pronoiincixi. 

It is because bile is so poisonous that a sudden injection o( 
bile does not produce jaundice; death ensues before the tissues 
have had time to become colored. When, instead of bile, a 
solution of bilirubin only ia injected, the five centigrams of 
bilirubin that are suflicient to kill one kilogram of living animal 
matter are oW auRicient to cauHe intenite jaundice during the 
few minutes that elapse between the commencement of the in- 
jection and death. When the bile is suddenly introducetl into 
the circulation, the coloring matter does not tinge the tissues. 
A piece of white aiUc, quickly plunged into icteric urine and 
washed immediately, ie scarcely colored; in this urine still more 
diluted it is colored in proportion to the duration of its immer- 
sion, and the urine is discolored. When the animal is suddenly 
poisoned, we must consider the quantity of soluble poison that 
can. ut a given moment, produce an impression on the nervo 
eella, also the time necessary for the fixation of the pigment on 
the white tendinous and aponeurotic fibere, etc., in order to color 
them. In order to color a tissue, time la necessary, rather than 
concentration of bile. 

Once freed from its coloring matter, bile loses part of its 
toxic property; thus, when bile is injected, if the injection ia 



>Taughui Jlaihj hM iihown (Brit. Mtd. Jour., Auk., IMi) that 
In jiundii^e. contrary to tho hitherto entertaine'l pathological doctrino, 
the bile which stains the akin nnd discolora the urine a not nhioibRj 
into the general eirruUlSon by the blood^Mpillarips, but aolply by tha 
lymphatic avBtem of vcsspIs. nnd that it does not reach the general cir- 
culation by tli« hep»tic veins, but by the thoracic duct. Where the 
thoracic duct has been li^tured no bile is found in the urine or blood, 
A limilar view u held by Koater, la "Textbuok of PhytJologj," p, 
«a— T. 0. 
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EulHciently elow, the white fiben, by fixing tbs bilirubin, pn>- 
ti^t the nenocells. During this time, tho biliary sails t»cape 
by way of tlio kidneje or arc consumed in tlio blood. We may 
thus, both experimentally and cliDically, obtain icteric colon- 
tion without poJHonicg, providing Uio injection or rcabsorption 
be (low. 

Clinically speaking, if all the bile accreted in eight houn 
w«re introduced suddenly into the blood, we should Ke fatal 
nervoua effectH produced immediately. But as elimination is 
incvHiniitly being eiTect*'d through the kidneys, and as the fibers 
of tlie connective tissue are being tncessaotly colored, while the 
blood reuliKOrb* only gradually, nervous accidents »rc tlias 
averted. The tissuee serve to protect the organism against cer- 
tain poisons. Experience show* «a that the most intciwc form 
of jaundice, vix, : blacic jaundice, does not kill, precisely because 
the ci>loriiig mattiT, wbiob is ton times more poisonoiu Uian tlie 
biliary salts, becomes fised, 

Tiius, in addition to the protection afforded by tlic liver and 
intestines, the system finds a protection against biliary poisoning 
owing to ti^iKs which, as n'gards functional importance, occupy 
the lowest rank among the anatomical elements, drawing off 
from the blood Uic grwiter portion of the coloring matter, in 
order to absorb it themselves, l^ast, the kidneys also take part 
in the elimination of the bilinry acids; wo find, in the urine 
of those suffering from jaundice, sulphur incompletely oxidised, 
or in the form of sulphur eompoimds; this sulphur is derived 
from the taurin, and should be eliminated by the intestines. 

Notwithstanding this oliniiimtion through the kidneys, pari 
of tlie biliary salts, passing through the system, affects the blood- 
corpuscles, the hepatic cells, the muscular fiber, the epithelial 
elements, and according as the kidney performs more or less 
perfectly its work of elimination it caus(s more or less rapid 
destruction of these elements. Sometimes only disassimilatiu) 
is merely hastened, nnd emaciation is then rapid. RomctimeB 
disassimilation is so rapid that the oxygen that is available 
coseee to be available for combustion ; fatty degeneration then 
results from the persistence of one of the products of the di»- 
intcigratiou of the uilrojjooous matt«r. 
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Moreover, the retention of the biliary acids acU upon the 
hepatic cell, whidi itself undergoe» fatty degeneration. Then a 
new effect ia produced, tlie functional conscqueuco of acute 
atrophy of the Unr, viz.: suppreseion of the final proce^ees of 
disasaimilation. 

The substances ^iBssaimilatcd no longer undergo all the 
metamorplioseo to which they are normally subjected in the liver. 
The matter thnt ih decomposed no longer takc» the form of 
excrement; the albuminoid Bubetances remain colloid, instead of 
being crystalloid and therefore dlulyxalile. Urea, which it an 
eminently diuretic substance, diminishes; the result is a diminu- 
tion of renal at-tivity. Now, this is a new danger, a fresh obstacle 
to elimination. Often also tlie kidney ia affected on ita own 
account by the cause thnt has produced jaundice, — an infectious 
niniody, for example. But this has to do with quite another kind 
of poisoning. The liver no loufccr makes bile, and yet it is not 
ncliolia that kills the patient. The poisoning is due to all the 
cnuscfl that are poisoning the system when the kidneys no longer 
act, and also to those substances that arc ordinarily transformed 
by Uie liver into excrementitious matter. 

The greatest danger in jsumlice is renal impermeability. 
On the other hand, severe cases of jaundice may be cured if the 
kidneys remain pcrtucnblc. 
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llnportan» at Ui« tuactlDO^ ud uiatomlcil kuumlDaitii ut tti* kldoajra tnm Ul* 
polDl of Tl*T ol tti* cure ot JaUDiKcf. Tha tuIoub caum thai oCIrn rcnd*r 

thfi kldnfijii unhvAllhjr Id JauniticiL -Coii">^u«^iki<r of tb« tluufii ltvlB% la- 

presnatail iritti till*. Tbe •tlmliiutloii nod tbin ItiB BUpprmlOD Ol Uie btpallc 
fuBOttoDH: tbii titflutnc* of th« ■(u[t|aHjcr nf tliA fuoclltmi of th« IItvt ob 
ftMlmllAtiOD aD4 diBaiBlmlliktLoD- AecumulAtloD In tbo blood of Uio woato 
product* of niitnllob liict»»^i>iv<tvlj' InnAformod nod uafll for BXcr«»llOD- 1^ 
■uto-lDtoxlc«lloa br DBlural podom ■uccwdi poliODlns by ■doidbI»iu pal- 

kODa, -Thv rrlnllrjD of thn v^noiia aci-ldrnla ■tCvodADt ujina ■KKr«T»t*d 

]«undlCB: cholirm/B. acbolla. urocmlt- — TUa oitreiDelT [mlsonoui Daiaro of 
th* urloe of [indi^no •ulfirmti rraiii jKundtet, to long ■■ ibo kldn>xa mv 

parmvablo. ImiHirtiiuca of polyuria Id the procDoali of laundlcc. ^Dlatlne- 

tlon bttWFca th* utrtmrntud tnriRii of JaoDdlM and tb* parilcaUr maladf 
CBlk'd malltiiunt Jmodicc. or iifuU rellow tiroptir of Ibe llrcr, obica l>, 
perbapB. «auird br an tofvctlir* a<*Dl. aod may bo demloprd wiibovt Jaua- 
dm. 

FiioM vhat I said in th« preceding lecture on the Eiibject of 
the caus(« of thf poiuoniDg in jaundite, I showed that there are 
two poiHODs in bile, — the biliary salts, which have alwajra been 
recognized qs poiitoDs, and a eubstance which, up to the present, 
has not been appreciated, from a toxic point of view, vig,; tfaa 
coloring matlor. Thin is, I think, a new revelation in pathology. 
I wish also to call particular attention to the fact that, althouf^ 
in jniindic« s conieidenibic qiimitity of poison entcre into the 
system, nevertheless, in the great majority of cases, this intro- 
duction of poison is not followed by death, as the organism ta 
doubly protected. 

In the first place, the kidneys cany off part of the pigmoit 
and the biliary acids and their derirativea, tliereforc the urine 
bucoini'e poisonous; I hnvo found that jaundiced urine kills in 
the proportion of ten and even as low aa seven cubic centimeters 
per kilogram of the animal. On tlie other hand, the fibers of the 
connective tissue retain the most important of th<! poisons of 
bile, viz. : the coloring mutter. The tissues, by becoming eolored, 
withdraw from the circulation, in increasing proportion, this 
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poison, and exercise gradually & sort of condeneiog power. 
NevertheleM, notwithstfliiding this double protection, we observe, 
even in mild cases of jaundice, as the first sigus of poisoning, — 
Blowing of the puJse, pruritue, na&nl htcinorrliogee, and rapid 
emaciatton. If the kidneys become less permeable, the condi- 
tions of pioeoniug increaec. Nov, ttie kidneys often act insuf- 
ficiently in jaundice, frequently through a cause that is inde- 
pendent of and anterior to th« jaundice iteelf. Nophritif may 
fiupervene and aggravate the malady, resuiting often from the 
same cause that has produa-d the jsuudice,' — an infective agent. 
The liver also may become disordered, like the spleen and the 
kidn^-ys, owing to infectious agencies having reiichod it. Imst, 
the impermeability of the kidneys may be the consequence of the 
jaundice itself altering the epithelial cells. The conscqucuce of 
the impermeability of the kidney is the retention of the coloring 
aiatler and of the biliary salts. The biliary impn'guation of the 
red corpuaclea, also of the hepatic cells, muscular fiber, epithelial 
cells, and the vascular membranes causes dt«tructive modifica- 
tions in all these elements. 

Disassimilation is more rapid or is affected by anomalous 
processes. The destruction of the cellular elements takes place 
either totally or by fatty degeneration. We note a diminution 
in the number of corpuscles ; these, too, are swollen and BphericaL 
The serum contains htemoglobin in solution, not modified. The 
heart, which is altered in its structure, loses some of its enerf^; 
ila beats are at first slower, and tlien feebler and more frequent. 

Subsequently atrophy of the liver may set in. Atrophy of 
the liver is characteristic of one form of jaundice, but does not 
belong eiclusively to it; it may occur even in cases which pass 
from the benign to the grave form. We note at first a gradual 
diminution, and finally suppriwaion, of the hepatic function 
concerned in transforming the materials of dieassimilation, aa 
well as those of assimilation. 

We must not forget that the liver has a double function. 
On the one hand, it lias to develop the matter absorbed from 
the intestines — sugar, for instance — in order to form glycogen; 
if this work cease, (Jie organism \s deprived of a substance that 
is indispensable to iL On the other handj the liver has to com- 
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plute the development of the materiaU produced bj dtsssslTDiXa- 
tion ; before they paRtt into tbc excretory' channels, colloids should 
be converted into crj-stnlloid dialyzabli> material. 

Thua, when atrophy of the liver net* in, the repair of the 
wnoto of tii<«ue is interfered with, and there is an aecnmulatioD 
of the matter produced by disa-ssimilation, whioh ha* not boen 
able to pnas into the condition for k)eing excreted. Proteid sub- 
stances no longer reaeh the state of iire.i; therefore the urea 
dimini^hci. Now, thie is t!ie most important physiological diu- 
retic, forcinji the water to pasa away through the kldneyo and 
to eiirry of! ut the same time other solid excrementitious sub- 
stances. 

While these modidcatioiis are taking place in the natural 
chemistry of the liver parallel chemical modificatioiui of the 
blood arc also goinf; on. An accumulation of U'uein, tyroein, 
xanthin, and hypoxanthin is produced in the blood and in the 
tiFKues. T1k«o same iiiibstauccs consequently appear in the urine; 
and besides other Bubstancee, the greater number of which arc 
litltc known, we find in the urine impcrfirily formed albumins, 
which have not the normal point of coagulation by heat, and 
which net difTcrently when treated by chemical reagents. The 
kidney ia not constructed for the elimination of these bodies; 
but, nevertheless, they fori.* their way through the renal barrier. 

The biliary function, also, of a liver which ia being destrojred 
by jaundice is soon dimiiiifhed or supprcsBcd. The liver be- 
comes incapable of forming the pigment and the biliary acids, lo 
that the jaundice itself may diminish and even disappear; the 
biliary pigment decreoaes in the urine, and at a given momenti 
in patients that were at first poisoned by bile, biliary poisoning 
is suppressed. Wg no longer find in the urioc biliary acids or 
compoiinda of sulphur, or the incompletely oxidized sulphur 
derived from them. 

When we administer to a patient suffering from acute at- 
rophy of the liver a substance which, under normal ccmditioDB, 
should undergo certain metamorphoses in the liver, — substances 
which, like napbthalin, fix the sulphur radicals, — we find that 
the elaboration of this body — say, Daphthalin — is not accom- 
plished according (0 tlic normal proccc«c«. Inetvad of 




MALIGNANT JAUNDICE. 



MS 



climinntcd in the form ot nAphthyl-suIjihitc of Bo^a, it \a found 
in cholera patiente, for inatanco — in the urine, in a form which 
18 as yet undefined, Botwithatandiug M. Roaonstiehl'a Kisearchea; 
it gives rise to & particular coloring matter, of a purplo-violet 
tint, Bimilar to that of pprmangnnate ot potash. I have obflerred 
this coloration, which is due to an anomaly in the elaboratioa 
of the nApbthaliD, in acute atrophy of the liver and in two cases 
of ^phoid fever. Thus, when the liver ie destroyed, dtsassim- 
ilated Bubstnuct* arc defectively clnborati^d ; the chemiatry of 
malignant jaundice confirms this, and this particular case of the 
anomalniie elaboration of naphlbulin in acute atrophy of the 
liver and cholera furnishes a etill better demonet ration. 

Besides the dieorden rwulting from the eupprcEeion of the 
hepatic functions in matiRnant jaundice the kidneys, if not al- 
ready disordered, soon bcciiuiv *o. fn the same way that lead, 
Bilver, mercury, and cantharidee, when being eliminated, cauee 
true toxic nephritis, bo do the biliary poison and the poisons 
fabricated in a secondary manner, by imperfect dianAsimilation, 
daring their elimination, produce renal changes. This is, then, 
a fresh hindrance to renal ej(>ction, and a new cause of the re- 
tention of poisons in the system. Tjast, the vessels also become 
affected ; extra vasat ions are produced, and in some cases, which 
cannot be called exci'ptional, renal hiemorrhage etill further In- 
creases the impermeability of the kidneys. Thus, while the 
chances of biliary poisoning diminisih, cauecs of secondary poi* 
Boning appear, which continually increase in consequence of the 
renal impernicability, the anomalouN elaliorntion of th« liver, 
and the alteration of all the cells of the body. 

A uto-in toil cation by natural poisons is succeeded by self* 
poisoning by other morbid poisons. If objections are raised tn 
this singular complexity of the phenomena, if I am blamed for 
aubstituting for the too simple and natural idea of the patho- 
genesis of the serious accidents attendant upon jaundice, owing 
to the action of the biliary salts, that of the train of processes 
which take place one after the other in natural seqiience, I shall 
answer that not a single link in this chain can be shown to be 
faW, and that the truth of each separate detail can be establislied. 
Only the degree of their subordination is left in doubt. 
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Now, with regard to jaundice that has become serious, we 
tre obliged to appeal to this mcccuion of tli« vsrious processes. 
I cannot afCrm positively tbst eaeb and Bach a euocesston i« the 
sbsolute order of fads, but I firmly believe that tbcy ol) play aa 
important part, and I am inclined to believe that the order of 
complicutions is M follows : Biliary poisoning (cholsmia) ; c«U- 
de;^eTatioD, particularly alteration of the hepatic oella ; atrophy 
of the livor and Mppn^Ntion of its functions (acfaolJa), — reoal 
changes from various causes, ending in renal inadequacy; last, 
iwlf-poisouing, of a mixed nature, through acholia, — i^., through 
the retention of anomalous toxic products; and through nnctnia, 
— i.fl., through the nonoli mi nation of the normal toxic produc 
which should he carried off by the urine. 

This iinniiic dcmont cuanot aln-avB be compared with o: 
nary uraemia; it cannot be ora-mia from an alimentary cu 
the patients being Bciirci-ly uourii-lu'd at all; nor can it be poi- 
ROning from reabeorption of bile, since the latter ceasi^ to be 
eecretcd ; the putrefactions of intestinal origin certainly con- 
tribute to it as one eauae, but it is principally a poisoning by 
the uormul or abnormal refuse thrown oS by intense disassimiU- 
lion, setting free potass, — which ia quite capable of poisoning 
and of causing convulsions in a large number of cases, — and also 
organic matter incompletely elaborated. Thua, the greatest 
danger in severe jaundice is the impermeability of the kidneys. 
If the kidneys remain permeable, the patients discharge urine 
that is intensely poisonous, and which has a great tendency to 
catiae convulsion*. This urine, even when decolored by carbon, 
retains its convulsive power; it is sufficiently powerful to kill 
animals in opisthotonos, as if they were poifoncd by the potass 
that has been sent in excess into the blood through the exag- 
gerated disassimilation of the tissues. If the kidneys arc no 
longer permeable, tlie urine will no longer have this conTnlsive 
povfcr, but the patient will be poiBoned and have the convulsions. 

As long as renal impermeability is not manifested, the prog- 
nosis may be rescned in severe attacks of jaundice, and complctft 
recovery is possible. In certain cases, after having observed the 
hepatJc dutliie«« diminish every day, we then sec it reluni by 
dCjgreeB to ita original limits, showing that the liver has r^ai 
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its volume in the space of a few veeks or a few days. I hare 
personally reninrked two instances of this kind. Tlic sevore 
jaundice was not then complicated by renal lesions; the polyuria 
remained constant, nnd from three to four liters of iirine were 
secreted daily. Is all that I have said applicable to the partic- 
ular malady which Bokitangky hae called acute yellow atrophy 
of the liver ? to the form of severe jaundice described by Ozaoam ? 
to the typhoid jaundice of Lebert? to the essential hnsmorrhagic 
jaundice of Jfoniieret? or to the essentially grave jaundice of 
Genourille? I do not think so. What I have Raid applies to 
simple attacks of jaundice that have become severe; moreover, 
these are perhaps the most common clnes. 

According to Frerichs, the primordial cause ia atrophy of 
the liver, which, by vitiating the elaboration of the variouH kinds 
of matter, produces all the other complications. Other hypothe- 
ses have been proposed. We need not discuss jaundice proceed- 
ing from the suppressioD of the hepatic function, no more than 
jaundice from polycholia or from too great activity of the hepatic 
function, tlie jaundice in these cases being only slight, of short 
duration, or absent At leaat tliere have been as many theories 
formed about severe jaundice as about unrmia. 

Buhl's theory is that severe jaundice ia the result of cere- 
bral oedema; that, elimination of water by the bile being sup- 
pressed, hydnemia ensues, and then cerebral cedema, t!an we 
admit that the 800 or 1200 grams of water in the quantity of 
bile formed daily can produce such effects when we know that, 
normally, the intestines renbiwrb half or two-thirds of this water? 

Uraemia alone is to be considered the cause, according to 
another opinion. I have taken it into account, as you know, but 
we can only trace ifa terminal complications. There only, then, 
remains achoiia, — the suppression of the part played by tlie liver 
in disiissimilation; this is Frvrich's theory, and I believe it to 
be the correct one. 

But what can produce the atrophy of the liver? Everything 
tends to show that it is the consequence of a general infective 
malady, not only because infectious ojients have been foand ia 
the fluids and the tissues, but because at the same time we find 
ivcci; purpura; a polymorphous erythema; scarlatiniform, cir> 
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cinate, and globular ernptiona on the akin, the phazTnx, and the 
palate; and because an acute nephritis exista, with parallel de- 
terminationB to the various viscera. 

Jaundice does not necessarily aapervene in acute yellow 
atrophy of the liver, but it may fonn a connecting link between 
the destruction of the hepatic cells and the appearance of a 
nephritis, which adds io the symptomatic list iia own contingent 
of accidents traceable to unemia. The study of severe jaondioe 
thus serves as an introdnction to the study of poisomng bj 
anomalous products. 




LECTORE XXVL 
Ths Toxic Nature or Pitholooicu. TTrthbs. 

Cauiwa at deulb tn iDtectloui illiuii«>, EiuntnitluD o( thn iwluina In tbe tliaura 
ot BnlmaU Ihal bm died from InfectloD. TCi* tailc nature at tb* urine In 
teUaui. BvFulnl charftirWrliitl--* o( tb> Wildtr el th* urlna In (■Ten; eon- 
ruUlTe propcrtlaa. Tbe part played bj polaonlDc In the atMO-adimamla 
■ccldeDla ot IflTura and In the dMtta'OnisKU^ 

We tnow that in the course of infectiouB diwuKf* tliere eiiala 
B perversion of the nutritive procesaes, more particularly in the 
function of t>ie liver-cells. Under the influence of t)ie dieease 
we note the appearance in the urine of anomalous material, the 
products of imperfect disaseimilation, colloid Bubstances, and 
modified albumins. We find drugs undergo unusual transforma- 
tions, nnplithnlin, for instance, being eliminated without having 
entered into combination with sulphur. Some of these anomalous 
products may be poiBonoua; but this is only a matter of con- 
jecture, requiring demonstration. This task is not an easy on^ 
and often ends in a negative or doubtful reetilt. 

I have long endeavored to find the substance which causee 
death in infectious diseases. If, in certain case«, death may be 
attributed to the withdrawal of oxygen from the blood, as in 
cbarbon; to capillary obstructions in Ui« more important organs; 
to septic foci being eetabtished by the infectious agents passing 
out of the ressek, the explanation, in the majority of cases, lies 
in poisoning. I have found hardly any trace of those poisonous 
substances that are well known, especially in infections of digcs- 
tire origli), — surface infections. I found that the alkaloids were 
increased, but that they could only account for a very small part 
of the auto-intoxication. 1 have searched for this poiK>n in 
gaseous gangrene. Charrin has also endeavored to find it while 
stud>-iDg the form of septicsemia that will in future bear h\A 
name. 

Extracts were taken from all the organs of five animals that 
lia^ died of septioemia. These extracts were injected into 
heilthjr animals and produced poisoning, but vith extracts from 
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Que organs of bealUiy animals w« also obtain poisoning. Does 
not the destruction of the anstomical elements allow sabetuwetji 
to become free that are held in the living cellii \>y the forces ofl 
tensioD? The normal poisons hare thns preTentod the di900Tet7| 
of the anomalous poiAon. Of the substances that mav be ms^ 
p«ct«d WG have particularly studied the alkaloids. We hav*,' 
eittxacted alkalotdii from the bodies of animals that have died 
of infectioia diseases; we abo find alkaloids in the tisaues oti 
healthy animal.'), although, perhaps, in smaller quantidea. How- 
ever, the quantity of alkaloids extracted from the bodies of five] 
animals tlint had died of aepticnemia was not sufficient to pro- 
duce poisoning. We have not, therefore, succeeded in finding' 
the morbid poison that kills in infectious diseasee, but ibex 
negative results do not alter the fact that we must admit the j 
existence of such a poison in these cases. How, for instance, 
can we explain the fact that gaseous gangnMie, which is so enu- . 
nently infectious, but which only produces local anatomical 
injury, without embolism or any inflammatory prooitrs, can cause 
death, if it is not that, simultaneously with the production of 
ccdema, a poison is fabricated which kills tiie higher dements 
of the Rvstem ? This is mere hj'pothesU, it will be said. Yes,, 
but hypothesis that is almost necessary. 

Not having been nhle to select one single poisonous subst 
that could really be considered capable of producing the eftecta 
referred to, I endeavored to study the poisonous element as s 
whole, taking all the poisonous substances in the eliminating 
liquid, — the urine. By proceeding in this manner, I arrived at 
results that seemed to me lo be conviucing. 

A patient attacked with tetanus passed no urine for 
dn>t. M. Labbe collected the urine when it reappeared, 
being injected into the veins of an animal, it prodooed mild 
tremors after the sixth cubic centimeter; myo«ie appeared; the 
pupils were punctiform at ten cubic centimeters. After twelve 
cubic centimeters there were violent tonic sptwms and convnl- 
(ions up to tlie tliirty-fourth cubic centimeter; death then en- 
sued from opistliotonos. Is not this almost • complete repro- 
duction of the symptoms of tetanuH? We then thought that 
the urine contained a couTnlsive poison, wliich was the 
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of tlie UUtnic convulBione. We were Iiftif inclined to see in thi« 
the confirmation of tho infectious nature of tetftnus. This theory 
was very tempting. But when we etudied the toiic propertiea 
of the urine in pneumonia in six caKO«, we found at once that it 
is more poiaonous than normal urine; it ifl capjible of killing 
in the proportion of ninetom cubic ecniimcters per kilogram of 
the animal, as a minimum, the average proportion being thirty- 
eight cubic centimeters. Wc oWrve in the aniiiiiit the ordinary 
Bigna of poisoning by normal urine, — myoais and lowering of 
temperature; but, heyidea these syinptoniB, we get tonic convul- 
aiona absolutely similar to those produced by the urine of a pa- 
tient sufTering from telaiius, spasms with lusting muscular rigid- 
ity, and, finally, death from opiathotonoe. The urine of patients 
suffering from pulmouary eplenizntion killed animals, when in- 
jected in quantities of twenty-two cubic centimetcre, with the 
eame convukionM. In typhoid fever, at its comTn*>ncetuent, be- 
fore inttsiinal antiseptic action baa yet been effected, 1 have 
seen the urine produce only those toxic phenomena that belong 
to normal urine, — no convuUiona, very little pupillary contrao 
tion, narcoaia; death enaueti at fifty, sixty, and aevcnty cubid 
centimeters. 

In lead poisoning aiity-six cubic centimetera of urine per 
kilogram have produced death without convulsions. In leu- 
coevtbtemia the urine has caused death in eonvulBione at fifteen 
cubic centimeters. The urines of those suffering from jaundice 
cause death with conruUiona; the fatal result might in this case 
be attributed to the substances of biliary origin, the acids, or 
the coloring matter; hut I have rea.'ton to think that death is 
due to another cause. The urine of albuminuric patients not 
suffering from uremia causes death at fifty-four cubic centi- 
meters without convulsions. The urine of tho^e nttiicked with 
uremia is no longer poisonouB. 

From oil these experiments it follows tlmt in certain chronic 
diteasea the toxic nature of the urine is tlie same aa when it is 
in a normal condition, and that the symptoms arc the same as 
those produced by normal urine; but in the greater number of 
pathological urines, and in that of all feverish dii^easi^, we find an 
inorease in the noniuJ degree of toxicity, and also new toxic 
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pnportieB, especially the power of producing coD\'ulsioiM. The 
orine of fever pstiente bag all the dbantcteri^tics of normal urine, 
with Icffi somnolence and with the addition o£ conrulEioss. The 
convulsive tendency is no doubt pr»Pitt in nornia) urine, but as 
long a£ Ihe convulaire poison and the narcotic poiaon are in 
conjunction the latter annibilatf^ the former. It is jKict^ible 
that Dormal urine might be capable of producing coDToIsions if 
the narcotic pai.*on were withdrawn. Thiw, the injwtion of the 
nrine of those Buffering from disease produced neitlier the repe- 
tition of the tjmptonis of the disease nor the reproducUoo of 
the disease itself. Nevertheless, 1 once found that the urine of 
a patient salTcriug from phthisis produced tubArculo$t.4. Lan- 
douzy quotes a Bimilar case, and Tonssalnt also. Before that 
occurred, lie had observed ti)e reproduction of cliarlwn by inoe- 
olation with the urine, aud Charrin succeeded in reproducing his 
e(>pticromia by the same means. We reproduce, by Uie injection 
of nrine, those infectious diseases that can be transmitted to 
animals, and in which the tnf<wtiouB agents are eliminated 
through the kidneys. What I tliought to obtain by the injection 
of thceo pathological urines was not the transmiesion of the dift- 
esKs, but tlie reproduction of some predominating symptom. I 
did obtain nn anomalous symptom, but this was produced indis- 
criminately by the urine of tf^tanua and that of pneumonia. In 
the case of diseases that arc not infectious, or those in which 
the microbes are not eliminated through tbo kidncytt, liow can 
we explain the greater toxicity of the urine and that special 
convulsive property which we find is common to nearly all febrile 
or consumptive diseases? 

Hos the disease, by perverting nutrition, generated poisonous 
substances? In pneumonia, is some alkaloid or other poiaoa 
formed? Thig i^ue«tion Is at prcsi'nt unsolvable. Moreover, if 
we admit that special toxic substances are formed by the diseaae, 
bow can we explain the fact that all disesM* diall produce tlie 
flame convubive poison ? Another hypothesis is that the patho- 
logical urine« owe their toxic nature to certain normal poisont 
produced in superabundant quantities. Sovrral substances pro- 
duced by normal disa^imilation may cause convnliiona. If 
alimentation is suppressed in tererish discasa, dtsaaBimilatJon ti 
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The weight of the body eometimGs dimiDishcB wtvernl 

in twenty-four hours. Now, the deetniction of the 

d free potass, a eubatasce tiiat eausee conrulsioDS. In 

ever the urine, which is only slightly toxic (tt first, when 

i9 being slowly destroyed and tlie weight of the patient 

;ely diminished, becomes decidedly piiiMonoiw nt tlie period 

iivalescence, when rapid emaciation takes place. This ia 

_) argument in favor of the hypothesis in question. 

The coloring matter is increased in the urine of fever pa- 
mte; for inetanee, from six to sixty and eighty in twenty-four 
'ours. Now, highly colored urine causes contraction of the pupil 
and convulsions; on being decolored by charcoal tliey loee their 
convulsive property. However, the convulsive power of certain 
pathological urines does not disappear from them under discolor- 
ation, which proves that, in thtvc cases, the convultiionB are due, 
to a large extent, at least to potaas. and not exclusively to coii- 
Tulsive organic matter. Is it not a striking fact that febrile 
urine, in which the coloring matter is from ten to twenty times 
as abundant ss in normal urine, becomes so intensely convulsive ? 
We also note is fever a diminution in the salts of alinieiitjiry 
origin, — chloride of sodium, for instance. Potass, on the other 
hand, is doubled or trebled. In sliort. then, whnt fever does ia 
to pour in excess, into the blood and the urine, potass and color- 
ing matter, or at least toxic substances which are habitually 
associated with coloring matter. Now, potass and coloring matter 
are powerfully convulsive ; I am, therefore, inclined to think that 
the urine, in acute diseaseii, owes its toxicity not to a special 
poison, but to certain normal poisons in excessive quantiti^. 
Febrile urine produces the same phenomena as normal urine, 
only more quickly, myosis, polyuria, lowering of temperature- 
Somnolence appears very tardily; the elTect of the narcotic sub- 
stance is diminished, it betug overpowered by the convulsive 
poison. The latter, when produc«J in excess, quickly manifcsta 
its power, which, under normal conditions, is concealed by the 
narcotic poison. 

How is it that these substances, which render the urine poi- 
donous, do not poison the patient? Precisely ln-causc the urine 
is poisoning, — i.e., because it carries of! the poteon. But if tba 
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IddDeTB begin to work defectively, complicati(ma appesr — oon- 
Tulaions, the final ataxo-adynaimc phenomena ef CTeiy diBease 
— which ma; result not only in secondary nephritis, but also in 
an insufficiency of urine during the death agtmy. The d«ath 
struggle is a form of poisoning, as all the signs obeerred in tiie 
dying testify, from the pupillary contraction which appesis al 
first to the final convulsion and the lost throe. 
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increased. The weight of the body sometimeB dimiDishoB several 
kilogronifi in twenty-four hours. Now, the destruction of tlie 
[tiBsues Heta free pota.49, a subfitaitcc that causes conTuUiona. In 
tj^hoid fc\-cr the urine, which is only slightly toxic at first, when 
matter is being slowly destroyed and the weight of the patient 
: is scarcely diminished, becomes decidedly polsonouii at the period 
[of convalesccuce, when rapid emaciation tiik(s place. This is 
u^gument in favor of the hypothesis in question. 
TI>e coloring matter is increased in the urine of fever pa- 
its; for instance, from six to sixty and eighty in twenty-four 
ftUn*. Xow, highly colored nrine causes contraction of the pupil 
convulsions; on being decolored by charcoal tlicy lose their 
ivnUive property. However, the con\'uUiive power of certain 
athological urines does not disappear from them under discolor- 
90, which proves that, in thcjie caaes, the convuliiiDnfl are due, 
a large extent, at least to potass, and not exclusively to con- 
iiivc organic matter. la it not a striking fact that febrile 
DC, in which the coloring matter is from ten to twenty times 
ttundant «s in normal urine, becomcB so inlensely convulsive P 
^abo note ia fever a diminution in the salts of alimentary 
J, — chloride of aodium, for instance. Potass, on the other 
is doubled or trebled. In sliort, then, what fever does IB 
DTir in CXOCR.S, intfl the blood and the urine, potass and color- 
^nutter. or at least toxic substances which are habitually 
I with coloring matter. Now, potass and coloring matter 
folly convulsive; I am, therefore, inclined to tliink that 
in acute diaeaseii, owe«i ita toxicity not to a special 
but to certain normal poisons in excessive quantiti^. 
siiiie produces the same phenomena oh normal urine, 
quickly, myosif, polyuria, lowering of temperature, 
appears very tardily; the effect of the narcotic sub- 
ditninishci], it being overpowered by the convulsive 
Tbe latter, when produced in excess, quickly manifests 
r, which, acd«r normal conditions, is concealed by tbe 
prtison. 

it that th««e enbetancee, which render the urine poi- 
■t poison the patient? Precisely because the urine 
•i.*., because it carries off tbe poison. But if tha 
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If tbiB Gubject could be etudJcd like the pathogmf 
of blue puR, it could perhnpa be more esnily explained. Blua 
pus is characterized by two things, — a body haring the chemical 
ch» meter lit tics of the alkaloidn, and which has long been recog> 
nized, viz., pyocyanine; and a microbe, a mobile bacillus, which 
prixliicm this Hub»tance, and which a nieDtioned fay GeMiard. 
ITie microbe is eaeijy recognized, since the blue color of the snb- 
Ktanoe that tt fabricate betrays it wherever it ia met with. The 
blue ia completely 5xed by chloroform; afterward, ia the pna- 
•nce of ncidulated water, the chloroform is diswolorcd and the 
water takes a roseate tinge. By this reaction we can always 
recognize this organism, which dcvelopa rapidly and r««iste Uio 
action of all the other ferments. 

Taking advaotnge of this characteristic, H. Chanin baa 
made experimenta in inoculation and injection with liquid cult- 
ures. Clinical surgery ha^ »hown that blue pus, when brought 
into contact with a wound, does not produce infectious accidents ; 
but, it may bo asked, what would happen if it foiced ita way 
through the barrier of the tisi'ues? This bypotheein ha« been 
answered by the injection into the veins of pure "culture 
liquids" containing both the microbe and pyncyanioe. The sob* 
cutaneous injection seems harmless, but an animal that ia snb- 
jet'tt-d to an intravenous injection of 1 or 2 cubic centimetcni 
of liquid, prepared in this way, becomes feverish and ceaaes to 
Mfc; it may be attacked with intense albuminuria and diarrhcea; 
it becomes emaciated and ill. We must mention that a certain 
nnmber of rabbits prove refractory, and that often considorabl« 
doeee are required in order to succeed. Is this malady of an 
infections nature? We know that microbes are elimtniktcd by 
the urine and f»cal matter. But are they still alive? Yes; ainco 
wc observe, simult/ineously with their preoence, tJic reaction ol 
pyocvanine in the liquids impregnated with these substances. 

We may push the question still further, and, by treating the; 
baeillua and the chemical substance separately, we may endeavor; 
to tscertniii their respective riilcs in the mochaniatn of the dis- 
ease. We withdraw the microbes from the liquids in which they 
have been cultivated, employing for this purpose either bent and 
filtration or filtratioa by means of tested Cbsinbcrluad 
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<Iere'; we find in the filtered liquids all th« reactions of.pyocya- 
moe, and we can, moreover, make sure by cultivation that thnoa 
liquids no longer contain any microbes. If, under these condi- 
tions, we inject into the reins of a rabbit the filtered liquid, which 
is rich in pyocyanine, we find that the toxicity of this liquid is 
comparatively slight, whether we inject succt^eJve qtiautities for 
several days, or whether we inject at once 60 cubic centimeters 
of the liquid. The animaU, upon receiving these injections, 
which are made antiseptically, show only tramitory effects, and 
in some case* can be nirwl ; wheroa*, when tlie same liquids, con- 
taining microbes, are injected in the same animals, these animaU, 
as I have said, berome dieeascd and generally di*. We arc thus 
led to think that in the development of this experimental disease, 
while taking into account the action of the chemical subitance, 
wo must also consider the material lesions, nephritis, enteritis, 
etc., which seem to be createtl by the microbe ita?lf. To speak 
of nephritis only, for instance, we do not always produce it in 
a lasting form, by injecting into a rabbit, in a certain quantity, 
crystallized pyocyanine, or a liquid containing pyocyanine de- 
prived of microbes; whertas, when we inject a liquid culture 
containing microbes, if the animal survive a certain number of 
days, nephritiii is etitablisbed permanently, and inicrnhcs arc 
found in the blood, the kidneys, and the urine. Under these 
conditions the blood, the kidneys, or the urine, on being treated, 
show the presence of pyocyanine. It is, tlierefore, from these 
experiments, prcibuble that Uie microbe, besides its possible cliera- 
ical action, produces a traumatic effect on the kidneys and cauaes 
a nephritis, which then ncU on its own account, and place* the 
animal in the poeitioo of a patiect attacked with Brighfs dis- 
ease.' 



'Sec WiUon'B "Hygiene," pigP 232. 

'The TMUltB indiotted w«e obtalaeil by experiments on the rabbit ; 
we are not speaking of tboae that can be obtained upon other animal*,— 
the guinea-pig, tor tnatanoe, — and by varying the modes o( introduction. 
The results in these cases may be differt^t, and this in not lurprislng, 
■in<« the conditions o( the experiment ua cbanged. M. Cbartin b o( 
opinion that fresh mcrT^tionn •bould be nind* ■■ ii-pirda tha i61e nt 
Uio ohamic«l subaluuoe. Hwent experimeate have eiiown him that the 
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We must DOT endeavor to find out whetiier the poiaoBS are 
produced in conflequence of a disordered state of the general 
nutrition. 

Aa regards sugar, the formation of which is considered hj 
certain physicians as the result of a disordered state of nutrition 
of the liver, can we look upon it as a poison ? Not in my opinion. 
Sugar is not essentially poisonous; it only becomes injurious by 
its quantity. If it is not consumed, transformed, or destroyed 
by the organs, it becomes a poison like carbonate of soda, which, 
in excess, may become poisonous although it forms an integral 
part of the blood. As long as the blood contains only 1 in 1000 
of sugar, the system is not appreciably affected ; but above 3 per 
1000 (Bernard) or 5 per 1000 (Pavy) tiie effects of poisoning 
ensue, and a special pathological condition is established. 

One of the first symptoms of excess of sugar in the blood 
is glycosuria, which does not exist when there is only 1 per 1000 
of sugar in the blood. When this proportion is increased, the 
hyperglycffimia deranges the quantity of the urine. In fact, 
when sugar is eliminated, it carries away its equivalent of water 
of diffusion, which is in the proportion of 7 parts of water to 1 
of sugar. Under normal conditions, the blood does not allow 
itself to be dehydrated ; when it gives up a portion of its water, 
it recovers it immediately by drawing it from the plasmas and 
the elements of the tissues. The blood cannot have less than its 
normal percentage of water; in order to supply the renal secre- 
tion, it must be incessantly receiving water, which is either con- 
veyed to it by drinking, or which it draws from the tissues and 
especially from the plasmas, which represent in weight a third 
of the economy. If the water obtained by drinking and the water 
from the plasmas fail to keep up the required supply, under any 
other circumstances than the case of hyperglycamia the renal 
secretion eould be diminished or suppressed. But as long as 
there is in the blood water and sugar in excess, there is produced 



pjocyanine bacillus could live under certnla eoDditiona without gcnar- 
a,tiug pyocykulne itaelf. It ii, therefore, poMible that in the uiinial % 
hod; is formed which is more or kss like pyocjuiin*, but poMCUM & 
different degree of toxieitj and acts differentlj. 
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a );1fC0!mria accompanied hy Uie vat«r of dilTuition due to the 
Hugnr; wlicn tlie glyciEmia is intense, the sugar, which must 
necE'saarily be supplied with it« er|uiv«ie«t of water of diffunion, 
dehydrates more and more the plasmas and the tissuee. One of 
the primary eiTecta of poisoning by sugar i*, therefore, tlie ex- 
traction of vat«r from the systom. Then a modification is pro- 
diiced in the pheuomona of osmosis; the eugiir, having rcudercd 
the blood more dense, becomes a fresh medium for the elementa 
of the system, and is time another cause of the ahstraction of 
water from the plasma*. We find the sensation of thirst appear. 
A diminution ensues in the aptitude of the water to leave the 
blood ; the pulmonary exhalation diminishes as well as the cuta- 
neouH ei halation. 

Under normal conditions one-third of the total quantity of 
water that paimes out of the system is eliminated by the luogt 
and the skin. In a dinbctic subject, according to Biirger, theES 
emunctoriis only eliniinate ouo-twelfth. 

Among the consequences of this dehydration of the tissues 
we must note diabetic cataract, which hiw been dt'iitonnf rfltc<l 
hy an ingenious experiment performed by M. Lecorche. This is 
the explanation that is generally admitted; but in reality the 
cryatslline opacity which is product'd experimentally by dehydrat- 
ing the body by means of sugar or salt is not cataract; it dis- 
apj)carB when the tiif^ues have regained their normal percentage 
of water. Diabetic cataract, on the contrary, ia permanent, and 
we not infrequently sec it developed in patienU that are sulTering 
from mdema. in which case there is no question of dehydration. 

As results of the derangement of nutritive processes, we 
note the appearance of anomalous products of disassimilation^ 
anomalous albumins, so frequent in diabetic subjects, and an 
increase of the extractives or uroa; these features are not the 
unfailing rule, but they aro acoideiita Uiat might be exphiined by 
byperglyc«mia. 

The dehydration of the tiasues, when it exi«t« only in a 
moderate degree, provokes certain functional disturbances, which, 
in the nerve elements, take the form of an exaggerated excitabil- 
ity and rapid fatigue, and which in the muscular elements arc 
manifested by cramp, as in choler.i, A higher dojjrec of dehydra- 
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tiOD to tttonded hj uvrwiis accid^Mitii ot great groritj, in which 
category we m»j' perhaps include diabetic coma. 

Wlieii we were tli^cuncing tjplioid fcT«r and dyspepeias, we 
meattoned a particular alteration of tlie fiuida, in consequence 
of whipli the brcHtb exhales an odor similar to tliat of cbloroform 
or renoet-applee, and also a particular chemical reaction of the 
vrino. It haa been euggefted thnt tiiie odor of the breath aod 
this reaction of the urine may belong to acetone. 

In certain urines a few dropti of perchloride of iron will give 
a claret-colored tint, or the shade produced may bo dnrkcr, even 
Tiolct, The reddish -brown tinge in very frequent under various 
morbid conditions; this ia due io sulxttaneea the naltiro of which 
has not been chemically defined ; acetone gites a wine-rr;d color, 
but this tint may be produced by otlier wbstances. Tbia reac- 
tion is met with in certain forms of dyspepsia, in typhoid fcrcr, 
Bcarlatinfl, leurcicythttniia, and in pernicious ana>mift; it ia very 
frequent in dinbites. Ncverthelew. in many diat>etic subjects, 
we may observe for years the cbloroformic odor of the breath, 
without ever dete^-tiiig it in the urine, and still rarer in this 
disease is the reaction of perchloride of iron. If a salt due to 
the combination of diacctic ethyl with soda resulted from the 
transformation of tlie acetone, we should obtain the coloration 
without the odor; otherwise we get tlic chloroformic odor in the 
urine without the coloration. In short, in nearly all cases of 
diabetic coma, perhaps in all, we find the color-rvaction of the 
urine and the odor of the breath. It ia therefore probable that 
in these cases poisoning exists similar to thatof serere dyspepsia. 
I know nothing of the pathogenic conditions of those forms of 
poisoning termed aeetonmnio. The clinical fact having been 
observed by Briefer, at the clinic of Frericlis, under various 
pathological cciiidition«; by Senator, by J&l:.«cb in carctnomn of 
the stomach and in severe forms of dvBpcpsia, and by myw?lf in 
ty]>hoid fever ntid in a very great number of cases of dilatation 
of the Etomarh. it seems to me probable that the cause of it is 
some morbid subi*tancc elaborated in the intestines. Tlicse acci- 
dents can be reproduced in every feature eiperimcn tally, as has 
been shown by tlie ejtperimenta of M. de Oennea. 
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However this may be, we note in certain discasce, not necea- 
snrily infc?c(iou8, a body, or a series of bodies, which, on being 
eliminated by the urine, give a red coloration upon the addition 
of pcrcliloridc of iron. Th<so bodies are the result of the defec- 
tive elaboration of mafter by the human organism; they aro 
anomalous B«bstancc«, not ongendercil by microbes. Among 
these substances are acetone, diacetic ether, and oxybubfric acid, 
which art- poiBoiioiis; thus wi^ find in this class some true morbid 
poisons. In diabetce this reaction of the urine and the odor of 
the breath may serve as a basis of diagnostic and prognostic indi- 
cation. 

Two years ago the odor of the breath enabled me to form 
the diagnosis in a case in which a child had been suddenly at- 
tacked with comatose Bymptnms. It was not known that the 
child was ill when he was bniugbt home from school in a stale 
of complete oomo. The skin was drj-, and there was no patetlar- 
teoidon reflex. Guided by the odor of the breath and the absence 
of the reflex, I expected to find sugar in the urine; but, ut the 
child passed no urine, I had those parts of his clothing washed 
that were likely to be stained with urine; in the infusion thus 
procured I obtiiinci] the reaction of sugar, and was Ifius cnnhled 
to pronounce the attack to be diabetic coma, which ended in death 
in a few hours. 



LECTUEE XXVIII. 
Poisoning by Patholooical Poisonb. Croleba. 

Former oplalau u te tb* diubu and tlia natun of cbolera. Influsnca of tb» 
prcTallldS pathogCDlc theories od the cholca ot prophrlactlc modes ot tnat- 
meut. Uoda ot propacatlon of cholera. Importaaca ot the tranamlaalaD b7 
water. Other poealbLe modea of contagion. Attempts to dLscoTer the aseat 
of lofectloa. The Freach Commlaaton in EhtpL "Hia rflaaarcbaa and opla" 
loaa ot Koch. Tha Talua of the comma bacUlua. Studies cl tba truw 
mlaalbllltr of cholera to aolmala. 

In Btudying diseases caused by poisoning I am naturally led 
to Epeak of cholera and to sum up the knowledge that we poe- 
aeas of ita nature. All that has been Baid with regard to the 
etiology of the plagues of antiquity and of the Middle Ages has 
been repeated in modem times with regard to cholera. It waa 
at first attributed to the wickedness of man and the anger of 
God ; to this religious view succeeded the idea of poisoning by 
means of witchcraft, a theory to which were attached corollaries 
of certain practices that were reputed to be prophylactic. Wells 
and springs were believed to be poisoned. Certain persons, and 
especially doctors, were accused of being the promoters of direct 
poisoning. These absurd accusations were made in Paris in 1832 
and in Naples in 1884. In the past, Jews and doctors were often 
associated together in public denunciations relating to pestilen- 
tial diseases. They were suspected of poisoning food. Travelers 
generally were also suspected, — not only those who were in- 
fected, but all foreigners; a foreigner was looked upon as a 
deadly enemy. Previous to the pestilence being attributed to 
water, the air and the clouds had been made responsible for it; 
there was a time when a certain cloud hovering over a town was 
reputed to be pestilential in virtue of some peculiar reflection or 
some unusual tint. These ideas were prevalent in the fourteenth 
and fifteenth centuries, and we have actually seen them revived 
in the second ha!f of the nineteenth century 1 Naturally the pro- 
phylactic measures proposed were in harmony with these etiolog- 
ical chimeras. It was necessary to avert the divine wrath by 

.(260), 
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expiatory dwds, by penances &nd fastings, imposed on evJIdocn. 
Believers in the efficacy oi pilgrimages and proeespiona are to be 
found, even at the present day, in all classes of society. 

People were more practical during tlie Black Plague; they 
appointed sentinels to guard the wells. In Paris also, in 18(!5 
and in 18i3, 1 noticed that the casks of tlic v,'atcr-earrie» on the 
Quai St Bernard were guarded by the police. Was this a con- 
cession to popular prejudicea on Uie part of the authorities, or 
did the authorities share tbt^e prejudices? Sentinels were also 
placed at the gates of towns, the portcullis was loweretl and the 
drawbridge raised. In our own times sanitary cordons have been 
drawn up round uninfected towns in the south and travelers have 
been received wit}i gunshot. 

Yet a calm examination of facts has shown tJiat cholera is a 
disease that is endemic in certain countries; for centuries it haa 
been prevnli'at on the Delta of the Ganges. Thence it spreads; 
it follows a caravan and marks the route from the Ganges to 
Mecca, where it attacks the Mussulmans, Hindoos, etc., assembled 
together; on its return it rages among all the caravans, somi>< 
times completely destroying tliem, or it advances with them as 
far as Hsd jaz and Persia ; it then continues its migration through 
BuBsia to Western Europe. Its progress lias also l>een traced 
from Hedjaz into Egypt, to Alexandria, where it forms a fresh 
center, thus menacing Europe from two sides. We know that its 
migrations are determined by commerce and by routes followed 
by the great human currents, — seas, rivere, roads, and railways. 

What strikes us in tlie history of cholera, when we hear of 
ita having appeared almost simultaneously at several points, is 
that it is always a sea-coast town that is first attacked. It never 
appears first in an inland district. 

With regiird to tiiis, it has bwn asserted that, in a certain 
number of instances, a port has been infeete<) without any patient 
suffering from cholera having disembarked there. But cren if 
the infection is not conveyed by those who have been nttnclifHl, 
the sliip itself has been contaniinaled or brings infected linen. 
Tlie corpse* of tliose that have Buccumbixl to the disease may 
have been thrown into the sea. but the discharges and the linen 
impnignated wJtli thetn hare rcinaJDcd on board. Id these cases 
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the linen has never been disinfected; the truth has not been 
told as regards this matter. We can see how much importance 
may be attached to the official statements relating to the disin- 
fection of suspected ships or cargoes by the pretense of disinfec- 
tion that we witnessed during the last epidemic. The authorities 
did right not to insist upon the disinfection of the people them- 
selves; I am not so sure that thej were justified in not ordering 
the thorough disinfection of clothes, linen, and bedding after 
landing; it was then too late. But at the lazaretto how did they 
act? They did not even demand that the people entering the 
lazaretto should take a bath. 

Since that time a great outcry has been raised against ub by 
the public and the press, and public authorities have been shaken 
in the confidence they had placed in doctors, and have begun to 
ask themselves whether the latter had ever deserved this confi- 
dence. 

Often still, when we follow the disseminatioa of cholera 
through France, we can trace it to linen that has not been dis- 
infected. On studying the history of a great number of local 
epidemics, we find that laundresses have been attacked first. The 
dissemination of cholera has also been attributed to water. It 
18 probable that several centers have been created by this agency. 
It is almost an established fact that, in towns, the districts that 
have escaped have been those which could not come into contact 
with the discharges of those attacked, conveyed through the 
medium of water; on the other band, our canal of the Ourcq, 
with its array of boats, was one of the most powerful agents of 
transmigsion — at any rate, in the last epidemic; and the districts 
first attacked were a part of the Faubourg Saint-Antoine and the 
Hue Sainte-M argil erite, — those to which the water of the Ourcq 
was brought by direct canalization. 

In hospitals where water is economized, where infected and 
nnfiltered water might be used for culinary and pharmaceutical 
purposes, — at La Charity and at Liiriboisi^re, — cases occurred 
within the building before any cholera patient from the town 
had been brought to the hospital. To the same cause may be 
attributed the diaaatrous infection of the Asylum for Old People, 
in the Eue de Bieteuil. As regards the other centers of infection. 
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it: la impo^ible to cxplflin tlicir origin rntegorically, OQ account 
of the mixing of the water of the Dhuys and tlw Vanne witli 
that of Uie Ourcq, in coBseijuence of tlie anaastomoBes wtiich 
are the great fault of our Evstem of caniilizntion, and which oiiigc 
an ebb and fidw from oue siroam to the othfir. 

WitJi regard to the eprcading of infection by water we can- 
not believe that there is any truth in the aonertion that the in- 
fection may be conveyed up tho river, along the Khoiie for 
iniitanee, from Manieillea to Avignon ; no one, on reflection, can 
admit that the germs could be carried agulust tho »lreum. 

The link that ia missing in the cliaio of evidence of contagion 
is direct contagion. But if meaale?, Bnmll pox, and tK'nrliitina 
are opread chiefly in thia way, we can underalnnd that with 
typhoid fever and cholera the infection is conveyed not through 
the body itself, but through what comes from the body. We 
must also take into account the vegdable* that grow close to the 
earth and tliat are eaten raw, and various modes of contamina- 
tion by drinking. We have naturally been M Ut consider cholera 
as a disease that is indirectly contagious, like typhoid fever; it 
was Datura), tlierofore, to look for tlic agent of contagion in 
cholera. The pathogenic study roust be entered upon from a 
paraeitic point of view, and, in fact, the firat reports of the 
discovery of organisms said to he infectious date from lS-13. 
These first reiwirte have no scientific vaJue, but they serve to uliow 
the spirit in which the investigations have been carried on since 
that time. 

Virehow in 1848 and Kallierin 1867 found frequently para- 
sitic organi^ima in liquids where miorohea conatnntly exist. Regu- 
lar, systematic investigations did not commence until tlic Eu- 
ropean commissions were sent to Alexandria in 1883; these 
researches were instituted by the French Commission, which in- 
cluded in its members Messrs. Straus, Rouz, Nocard, and Thuil- 
liCT, and by tlic German Commission of It. Eocli. The groat 
secrecy observed by the French (Tommisaion was fully justified. 
At first, it is tnie, the tclegrapti told too much; but when the 
members of the Commission spoke themselves, tliey expressed 
their doubts at the right time. They had found trncra of an 
organism in the blood, but they added that tills differed singu- 




26* LBCTUBES ON AUTO-INTOXrCATTOS. 

Inrly from tlic varioua fprmeiitB known, not being colored by 1 
onlinary proccssps and not being BUBCopfible of cuUivatioo. 

Koch ha« also, on the other hand, discovered an organism 
the form of a comma, which cannot be classed under any of 1 
five groups of ordinar)- pnrafitic intestinal microbes. Tb 
conima-shapod organii^niB appeared to him to bo on the surfi 
or in the interior of the intestine of cholera patients, and tli 
art' somctiincs in siioh quantities as to constitute nearly t 
wliole of the excretions. Koch haa seen them in the cliolen 
dint'Iinrt'es, on the ccIIh while dcf^qunmation is going on, or 1 
twccn them and penetrating into the interior of the intestin 
glands and into the BiiperfioiAl parte of the raurous meinbran 
but lie has never found them anywhere else, having eearchod f 
them vninly in the pnnjilia, the kidneys, the spleen, the bloc 
and the lymph, and yet lie has already asserted that thepe orga 
isms nre the pathogenic apents. The comma bacillus is a shoi 
sli'mler. moving body, which fixes certain Btains like other path 
pi'nic organisms. The examination of this germ prosente i 
diHieulty, It is slightly rurvcd; its dimensions are as follow 
length, from 1 '/, to 2'/, microns; hrcndth, from O.fi to 
mienms. These comma microbes may be found linked tofrctb 
by twos or tlirons. so ns to form a little chain; they may I 
riirved in opposite directions or in the same direction, so as 
a[i]>ear in Ihe form of on S, or of part of a circle, or thev mi 
a.isiimc a s|iiril]ar form. Rueb is the statement of Koch, whri 
Tcsls solely on the empirical fnet of his having found, on 11 
surface of the inlcstine, an organism which is not present nmli 
oriliunry eonililinns, anil which ia very abundant in cliolor 
Hut it has yet to be explained how this organism catiBCS the di 
case. Koch says that, after it has left the intestine, he can coi 
tinuc ils gt'rruinnlion on any mnist surface, on the surface < 
fof)rl, anil on (he soil when the trmperatnre is not too low an 
when the atmosphere is damp. The question then arises an I 
how a distriet is ever freed fmm it. The fact that a lake eoi 
taineil any of these organisiris would be suITieient to render 
permanently infected, and Koch actually discovered in Indi 
a lake the waters of which contained these comma bacilli, whie 
he was able to cultivate; in this way there would be a perpetui 
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irt^rcliftnge of infMrtioua germs between the earth and man. 
This eiplanation is Bimple; in fact, it is too simple to be ad- 
mitted. If it were true, how is it that in Paris and in Germany, 
where the cultivation of cholera germs lias been studied un- 
ccttsinnly, the various laboratories have not been infected ? How 
in it that the disease has not broken out among the cxperiincn- 
talists? 

In order it> dialingiiish the bacilhis wliich be lias found In 
those ttltncked with cholera, Koch has endeavored to find cer- 
tain special charaderislics — a different action on gelatin, and a 
partitnilar configuration in the zone of liquefaction — which would 
reveal the nature of tiie bacillus. This diaracteriatic, however, 
is not wholly convincing. 

It must be remarked that the same organism has boon foand 
in cases of sporadic cholera by Finckler of Bonn; it was, per- 
ba}i8, somewhat larger than Koch's bacilhis. Thus, in two dis- 
eaucs which resemble each other in their symptoms to such a 
degree that the most learned physiciana do not express a decided 
opinion as to the nature of the accidents attendant upon tliom 
until after the extension and propagation of the disease, we 
find microbes exactly similsr in form. Against the pathogenic 
value to be attached to the comma microbes it has been urged 
that as they enist only in the intestine, they could not so rapidly 
cause such serious general disorders. But it may be that these 
orfranisms engender a toxic suhrslauce which, when once absorbed 
affects all the cells of the system. 

Other investigators — M. Emmerich at Vienna and M. Doyen 
here — think, moreover, that they have found pathogenic microbes 
in some of the viscera. M. Emmerich, who states that he ha* 
seen them, did not recognize among them the comma bacillus. 
M. Doyen, not liavJng absolutely detected them in scetione, draws 
conclusions from sterilized cultures made with portions of the 
liver and kidneys, in which the existence of the microbe was not 
shown by the microscope; these cultures had reproduced tiie 
comma bacillus. 

All this consists merely of hypothesis. T am ready to grant 
that the comma bacillus may be a microbe that is peculiar (o 
cholera, alUiough it tiae been found in tlie saliva of people not 
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Buffering from that disease. But what coQclnsions can be drawn 
from the discovery of this microbe? It has been cultivated, 
but these cultivations have not succeeded in reproducing the 
disease. Is it likely that the result, which could not be obtained 
even from the dischargee of the patients themselves, could be 
obtained from the supposed agent of the infection of cholera, 
cultivated and isolated, when not an atom of the organism of the 
person attacked with the disease had been removed with it? 
Since 1865 and 1866 attempts have been made to produce cholera 
eiperim entail y with the perspiration, the vomit, and the dis- 
cbarges of cholera patients. The experimentalists have succeeded 
in killing animals, probably by communicating to them certain 
foriia of BOpticiemia, but not by reproducing cholera; and yet 
they hope to succeed by the introduction of the great-grand- 
nephews of microbes that have been taken from material that 
will not of itself produce cholera! 

It was thought that the failure of the experiment was due 
to a defective method of introducing the pathogenic organisms 
into the intestine, because they did not avert the protecting 
influence of the gastric juice, the acidity of which would pre- 
vent the development of the microbes. Now, since 1833, it has 
been erroneously asserted that the choleraic discharge is always 
neutral or alkaline ; I have found it to be acid. The acidity of 
the intestinal liquid was slight, but was still present at the mo- 
ment of death. This fact contradicts the theory of the supposed 
protective influence that would be eiercised by the gastric juice. 
Moreover, if animals do not take cholera when choleraic matter 
is introduced into their stomachs, how is it that the disease is 
conveyed through the gastric channel in the case of men, who 
also have an acid gastric juice? Certainly they have it no longer 
when they are suffering from cholera, but they bad it up to that 
time. 

When we introduce the agents, that are supposed to gen- 
erate cholera, directly into the duodenum, the action of the bile 
being suppressed by means of a ligature around the bile-duct 
(Nicati and Bietsch), accidents are produced which resemble 
those of cholera; and as it is found at the postmortem eiam- 
ination of cholera patients that the gall-bladder is distended. 
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and that there u no bile in the intestine, the development of 
cholera in man ia attribnted to the snppresaion of the biliary 
secretion. But it is because the patient baa cholera that we 
find in him the biliary secretion suppressed. After examininf 
all the theories that have been expressed and all the experiments 
that have been made, I arriTe at the conclusion that the proof 
of the transmissibilitj of cholera to animals is etill wanting; 
these have been cansed to die sometimes from peritonitis, itrom 
septicsemia, or from poisoning, but not from cholera. 



LECTURE XXIX. 
Cholera (Continued). 

ObJrctlonH to tbe paUiog^Qlc taIuf at th* comma bt^lllas. Tntrodurtfon o 
microbe by Ibe bTPodrrmlc nietbod: H. Ferran'i InoculBtlODB. Bxparlai 
mparcbn rplatlus to tbe value ot the eamm* baelllai. Inteatlaal aoUi 
trpntmrBt doei nol prevent cbolrnle ucldpnti. S«rcb after a polH 
(be diacbkrgei ot cbolerm patleati, la tbclr tliauea mot tbelr ■vcretlona. 
latravPDouB loJectloD of tbe urine ot cbolcra patlentB Into anlDialB ri 
ducM most ot tbe ■ymptami ot cbolern. 

In tlic critical examination vhich I have made of 
pnnio{r<;ny of cholera I have examined the claims of Koch's 
cillus, and I have found variouB objections calculated to Ice 
the confidence that might be felt with regard to its importai 
The only argument of any weight in favor of Koch's oplnioi 
the profsence, in the EOcond part of the inteetincs of those 
tacked with cholera, of special organisms not fonnd in the in' 
tinoB of healthy people, nor in those of patients Buffering fi 
other diseases; it is, in fact, the presence of these organisms fr 
the very coinmencenient of ths choleraic attacks, often in o 
siilerable qnnntity and sometimes to the exclusion of all oti 
microbes, in the alimentary canal. With the exception of t 
empirical fact, which only lends to a hypothesis, all tlie arj 
nients brnufrlit forward are mislending. 

The dcuiDiisI r!)i ion to be disin'd was to obtain tl»o stisiwci 
organism in a state of purity, ami by its introduction int*: 
lifailhy bmly to reproduce cholera. It was thought that t 
es]>erimcnt oniild only be tried on animals. Now, animals 
not contract ttiis dipensc. Tliey have always, both spontaneou 
mill cxpcrimentjilly, resisted tlic influence of choleraic discliarj 
introdiicf'd directly into their bodies. Could it, then, "be expeci 
tlint cholera would be communieated to them by means of 1 
cuUivated germs? It seemed bifjhly improbable; but, nerertl 
less, attempts have been made to realize this result by distorti 
nature, so to speak. 

Experimentalists endeavored to get rid of whatefer mig 
protect the animal against the action of tlie cholera germ, vi 
.(268), 
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th« gftsiric juice, the bile, and the inUcitinal mOTem(>nts. They 
rendered the gastric juice alkaline, they conveyed the organium 
supposed to be pathogenic directly into the duoilenum, and they 
introduced into the peritoneum as much as S grams of tindtire 
of opium per kilogram of the animal. The results obtained were 
various. Sometimes death ensued, but more often the animal 
survived. When death occurred, it was generally from peritonitis 
or septicffimia. No results calculated to convince us of the triilh 
of the theory were obtained ; only Messrs. Nicati, Rietsch, Koch, 
Fcrrnn, and Van Ermcngeu are convinced. Others, even M. 
Cornil, who still holds that the comma bacillus is really the 
cholera bacillus, make formal nservntioas with regard to the 
subject of the experimental reproduction of cholera. 

These results, which I consider negative, do not, however, 
prove tliat Koch's bacillus is not pathogenic. They only prove 
that animnls, which are, as wo know, refractory to the actitui of 
choleraic matter, also resist tlie cultivated desccndanls of the 
microbes which it contains. But itt it the same with manP He 
contracts cholera spontaneously. Is he then ottneked with 
symptoms of cholera when th« comma bacilhi8 is developed in 
his system? We cannot quote any experiment of importance in 
answer to this question. Wo may mention the experiment* of 
Bochefontaine, who swallowed pills containing clioleraic dis- 
charge: he experienced nausea and even vomiting. He inoc- 
ulated himself in the cellular tissue with the liquid in which the 
germs were cultivated: inflammatory swelliiigB resulted, but 
there was no sign of the general symptoms of cholera. The first 
experiment must not be considered absolutely convincing. The 
bacilli might be absent from the matter introduced into the sys* 
tem, or they might be in a very small quantity, or the mode 
of admin ii<i ration might have neutralized them. The second 
method cannot be appealed to, as cholera is not contracted by 
hypodermic inoculation. All that we know goes to prove that 
the infectious agent is introduced through the digestive channels. 

This mode of inoculation has been repeated by M. Ferran. 
He obtained the local phenomena experienced by Bochefontaine, 
—local septic action in the tissues, rarely terminating in suppu- 
lation. X do not know what value may be attached to these 
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inoculationB from a prophylactic point of yiew,' Bot I can see 
already objections to lib methods of procedure. In any case, aa 
far aa man is concerned, the facte obtained by experiment do 
not enable us either to admit or deny the theories of Koch with 
regard to his bacillus; but, experimental proofs being wanting, 
observation may, in a roundabout fashion, lead us to certain 
conclusions. 

Before the period when I had to treat cholera patients in 
the last epidemic I had for a long time reflected on what course 
I should adopt if cholera did break out. I had seen that the 
results of physiological treatment were absolutely nil, with the 
exception of intravenous injections. On the other hand, I knew 
the uselcssness of all empirical modes of treatment Opium, 



'At the time this lecture was delivered we hftd no deAoite in- 
formation to enable us to form an opinion on the experiment* of Fer- 
ruL It could only be said that the principle of his method, if there wsa 
anj principle in it, had not been proved bo far as eholen was con- 
cerned. The attempt to create a sort of immunity from i. disease b7 
iimply changing the mode of introduction of a microbe is a principle 
that was known before M. Ferran's time. Messrs. Arloing, Comevin, 
and Thomas were the first to demonstrate it, in their splendid ezperi- 
menta on symptomatic charbon. But what is true of one pathogenic 
agent of disease may be false aa regards another, and we should there- 
tore, in this case as in alt others, guard against hasty generaliiations. 
Unfortunately, the importance of the results announced by H. Ferr«n is 
considerably diminished by the report of the French Commission, com- 
posed of Messrs. Brouardel, Charrin, and Albarran. This report ahowa 
us that M. Ferran was not able, or, at all events, not willing, to give 
proofs of what he had advanced, both as regards the morphology of 
the comma bacillus and the effects obtained from it upon animals. Tha 
phenomena observed in persons inoculated in no way resemble those 
of a slight attack of cholera, as the Spanish physician asserted; their 
blood never contains any of the bacilli. Moreover, M. Ferran refuses to 
explain the composition and preparation of his lymph, or, if be gives 
an explanation, he abandons it a few days after (or another. Last, 
the statistics that he publishes, although numerous, are far from being 
unassailable. In short, the sdentiflc value of M. Ferran's method has 
not yet been proved. This is the verdict pronounced by the French 
Commission, and we must own that this verdict has been in no waj 
weakened by the later reports of the other Commissions fBelgian, 
American, Italian, and Spanish) that were sent to Valencia for ths 
some purpose. 
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alcohol, etc., faaxe given the same statistical rcHiills. I wtS ttlU 
jiiHtiHod in inal<iDg an experiment in pathogenic therapeutics 
at the time when a new doetrino gave us the hope of defending 
the patient against the paraaitio germ that was euppoeed to 
mvuace his life. 

Accepting, therefore, the theory of Koch provisionally, 
everything soemcd to indicate that antiseptic trcatmcut adapted 
to cJiolera was the path to follow. If we were dealing with an 
agent of infi^clion tJiat wan scattcn<d through ttic blood and the 
tiiisuea, all idea of antiseptic treatment would have had to be 
given tip. But wc had before \i» a doctrine that niverted, au' 
tlioritatively, arguments that were capable of mielcading. I 
tlmroforc applied the doctrine of Koch to the thorapeutica of 
cholera in all sioeerity and good faith. It may be summed ap 
tliiw: Cholera in produced by a jmison formed by organisms in 
the intestinal canal; it is an infi-ction of an nccitisible surface 
Wo were able to destroy by antiseptics other microbes in the ali- 
mentary canal. Tlien'forc, it Koch wa* right, it wa* ntsicjiisary 
to introduce into the alimentary canal a substance capable of 
dwtroying life in all the microbes, — a nonabsorbiiblc ntiil, con- 
sequently, an insoluble substance. I was led to proceed in cholera 
as in typhoid fever. I employed iodoform in jioih a state of 
division tiiat the dose employed repriiieiitcd a surface of sixty 
square motors; 1 gave 1 gram a day in conjunction with 5 grams 
of naphthalin, — a subfitauco that is almost insoluble. I have had 
a mortality of 6S per cent,, — i.e., equal to that of the otlier hos- 
pitals. This is not & very gratifying result, but we may learn 
Eomething from it. 

What objwlion can be raised to the accuracy of the follow- 
ing proposition ; "If the pathogenic organism exists in no other 
part of the syittem, and if wc have siicceeded in destroying it in 
the intestines, choleraic accidents ought not to be produced ?" In 
the first place, it may be urged that Koch's microbo is not influ- 
enced by iodoform or by naphthalin. This resistance would be 
surprising on the part of an organism that id more vulnerable 
than most of the known microbes, since it is killed by heat and 
desiccation. Moreover, ! may mention an experiment made by 
M. Chant«mce8e, who ch(.-cked the germination of the tiadlli by 
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introducing into the substance about to be used for thoir enltirs- 
tion a Bmall quantity of the preparation atlmiuistcTcd to 
patients. 

It may also be said that the treatment was iitetituted bM 
late, tJic morbid poison boiiig already formed and nbsitrbcd. I 
answer by factA. A certain number of the patients Bubj(>ct(>d to 
Oio antiseptic treatment recovered. I continued to ^ve thent 
iodoform and naphtlialin ; several of tliem bad a relapee. 'Sow, 
these had ccosod to be influenced by the poieoo absorbed at first 
A freeh germination must, therefore, have tAkon place in the 
eystem of infectious agents that had remained in gotne part of 
the organi&m, but not in the alimentary canal, the latter having 
remained aseptic. I eotieludc from tliis that the gcrmiaation 
of tlie pathogenic agent of cliolera does not tJikct place in the 
intrattufs. 

While I was attending the diotera palienls, T also attended 
typhoid piitieuts in other wordl^ The latter having l>eeQ ub- 
jected rigorously to iodoform and naphthalin, tlioir iDtostiiut 
were nj-eptic, and yet two of thera took cholera in the course of 
typhoid fever, and their evacusliona consisted of black ma: 
having only tlie odor of naphUtaUn. We han^ therefore, 
series of facts proving that cholera cannot be a surface infcci 
wated exclusively in tlie inteatinnl cavity. The alimentary 
ia, in all likelihood, the channel through which th« infec 
agent enter*, thi» entrance being probably effedcd through 
stomach rather than tlirough the intostbce; but it is not in 
alimentary canal that the multiplication of this organism 
place. 

If Koch's theory is undermined, it i* only in one of 
claims. 1 do not say that the bacillus is not the patho^nic agcn^ 
but [ think that, if it is, it must exist elsewhere than wherv Kodi 
has seen it Other invtstigatore believe that they have succeeded 
in staining it, and in finding it in various organs; they have 
obtained cultures with fragments of the viscera. Whether the 
infectious germ in cholera ia Koch's bacillus or any other, one, 
at any rate, must oxi^t; and we sliould not be justified in deny- 
ing its existence simply because we have not seen it. The microbe 
of hydrophobia, which wc cultivate in animals and which we can. 
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attenuate or intensify, has not yet been discotered. We may, 
tliereforc, proceed, noltvithstaDding t!iG ubscnce of direct demon- 
stration concerning ita nature, and admit, in t!ie interest of Iwth 
propliyluxis and thcmpcutiRs, that cholrra is an infectious dis- 
ease. But, granting that there must be a certain pathogenic 
agent in chokru, let ua axk oun>clv(« if this agent docs not pro- 
duce some substance, and if it does not kill by causing a kind of 
poisoning. This idea, which I formulated in 1S79, spealting of 
infectious diseases generally, has been taken u|> by Kleba and 
Koch, in connection with cholera. It would be neccs«ary lo 
show that there exists in tlie bodies of tliose attacked with cholera. 
or in their cxcretio:i», a partleular tonic siibdance, capable »f 
reproducing in other living beings symptoms similar to those of 
cholera, 

M. (Jabriel Ponchet baa discovered the ciislrncG of an alka- 
loid in the discliargc of ctiolcra patients, and M. Uayf^m also 
mentions one. It would have been more satisfactory if they had 
slated whether Ihow were particnlar alkaloids distiiigtiished from 
those which are found normally in tlie fxcal matter of both the 
sick and the hc-althy. 

Even before these discoveries, on September 20, 188-1, in the 
case of a rugpiek«r BufTcring from ctiolcra, one of that little 
group of individual cases that formed the local epidemic of Saint- 
Oueu, the foreniuner of the true Parisian epidemic, I found, in 
an extract of 675 cubic coiitimctcrs of intestinal matter, a con- 
siderable <]uantity of on nlkaloidal (ubstance, — a quantity which 
certainly exceeded the proportion of alkaloids generally contained 
in fecal matter. This alkaloidal Buhstatiec diilered from the 
other intestinal alkaloids in one of ile chemical characteristics. 
If, like them, it was precipitated by the iodo-iodurctted reagent, 
by the iodides of mercury and of potassium, by the phospho- 
molyhdate of soda, by tungstate of soda, it did not pr<.'sent tha 
reaction with tannin. During the epidemic of November, 1884, 
I found this alkaloid apatn with the same eharacf<'rin(ic. I nlao 
saw it crystalliwd in thv form of long and extremely fine needlea; 
but I was not able to experiment upon its phyniologicn] charac- 
teristics, not having been able to obtain a sufficient quantity of 
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it For this reason, I thought it beat to leave the report of these 
obeervatioDB among my laboratory notes. 

Another question arises as regards this alkaloid. Supposing 
it to be a Bubstance peculiar to cholera patients, might it not 
have been produced in some other way than by the action of 
parasitic orgauiem? I know that in cholera patients matter is 
formed differently from that in other people, whether ill or in 
good health. Speaking of this, I may mention a peculiarity in 
connection with naphthalin. All my patients were treated with 
this substance. In some it underwent normal metamorphoses. 
In others it underwent unusual metamorphoses, which I have 
also remarked in acute yellow atrophy of the liver and in two 
cases of typlioid fever. In these latter cases, the urine, instead 
of retaining the somewhat dirty, blackish -brown tint which it 
assumes in people that have been subjected to naphthalin, as- 
sumed spontaneously, at the moment of emission, a deep-violet 
color, like that of a solution of permanganate of potass. It was 
not the pink tint that is generally obtained by means of acetic 
acid in the urine of patients who were being treated with naph- 
thalin. The violet matter in choleraic urine is soluble in ether, 
whereas that which appears upon the addition of acetic acid in 
the urine of other patients treated with naphthalin will not dis- 
solve in ether. This anomalous fact is probably owed to certain 
changes in the liver. Other substances besides naphthalin might, 
therefore, be as irregularly transformed, and certain anomalous 
Bubstanccs found in the passages or in the alimentary canal of 
cholera patients may have been generated in the liver or in the 
system without the intervention of microbes. There are, besides, 
in cholera patients, special toiic substances, which cause death 
in a different manner to the normal poisons of the system. There 
is a choleraic poison which is shown by tfae special toxicity of 
the urine of cholera patients. The eiperimental injections of 
the urine of cholera patients rarely produce in animals the symp- 
toms of poisoning by normal nrine. 

Myosis is generally defective. Instead of appearing at the 
tenth cubic centimeter, it comes later or is absent altogether. 
But one sign is very soon observed, which is not produced by 
injections of any other kind of urine,— cyanosis, which is shown 
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on the inner surface of the ear in the rabbit; then innsciilnr 
cramps, which in no way reaenible the convulaions produced by 
other kinds of urine, being spasniB which bugin long nfter the 
commentenient of the injection and continue for half an hour 
after it has ceased. They consist of a slow and protruclod stretch- 
ing of the hin<) liud)8, followed by four or Htg spasnia at the end 
of a minute and a half, anotlicr rigid extension of the limbs, and 
fresh spasms 1 eight, ten, or fifteen siimkr contractions may 
take place, and then quietness is restored. 

Cooling of the surface 13 more marked after the injection of 
choleraic urine than witli normal urine. Albuminuria appcant 
at the eoiiunencenient and is intense, whereas it is rare and does 
not appear till late with nonnnl urine. After the injection of 
normal urine tlie animal is restored to health; after the injec- 
tion of choleraic urine the animal is siilzcd with pea-soupy diai^ 
rlnea, the motions being pale or reddish, without any trace of 
bile. The albumiuurin gn«!« on iiicrcu'iiDg; then, after a day 
and a half, anuria sets in, the refrigeration continue^ and be- 
comes more marked, and Uie animals die, with a rccfjd t«npera- 
tnre of 33° or 34* C, On the bodies being examined, tlie intes- 
tine is found to be congettted and tilled with pca-eoupy, diarrbtsic 
matter, constituted mainly by the intestinal deequamation, re- 
sembling choleraic diarrhtea so much tliat it might be mistaken 
for it, except that no bacilli are found. Either the urine injected 
was infectious, or we had obtained a form of poisoning similar 
to that determined by the infectious agent in cholera wheu it 
has produced toxic material 




LECTURE XXX. 
Cholbra (Condviion). 

A ipeelal poltod siliU In ths uriiwi of «bol«n patlanU. Tba (rmptom* at Um 
ODimali Into which thtf are Injteteil onaat b« •xplalDsd br Infection. Bt- 
lecta produced on nnlmkli bj the aubttuicei Mlubla and luolubU In mloohol 
and contained In choleraic urine. The polKm wblch eauu* th* choleraic 
■TBipUnii In anlmala In sDluble In Bloohol and li OTKaDlc The aecond psrlod 
In cholera la the reault of a (reah lutoilcatlon oecaatoned bj tba nomal 
polaoDi. from which the kldneja no longer tree the iritem: It U nnunla. 
UroBli In cholera patlenti that are anurlc. Thla terminal urtemla In choler* 
dlEten from ordlnarr ursmla, an Hreral el th* aoarcea ol tha nmmlc 
polBona are auppreaaed. The loilna 0( cholera. Brunton, Bofar, Banon. 
Treatment ol cholera. 

The hietory of the progress of cholera compels m to look 
upon it ae an infectious disease. But it is doubtful whether 
Koch's pathogenic agent is the true one. AdmittiBg, from 
analogy, that there is an infectious agent peculiar to cholera, 
we must aek ourselTes whether the microbe is responaible for 
all the ill effects observed, or whether, among the symptoms of 
the illness, there may not be toxfemic accidents, attributable to 
a substance formed by the system itaeU, or by the microbe. 

I believe that this poison really exists, and the study of the 
toxic nature of the urine in cholera patients has led me to think 
that it is eliminated by the urine. The toxicity of choleraic 
urine presents special characteristics. Besides the properties 
which it has in common with normal urine (pupillary contrac- 
tion, weakening of the muscles, certain respiratory disturbances, 
fall of temperature, and diuresis) choleraic urine produces, in the 
animals into which it is injected by the intravenous method, 
very marked cyanosis on the inner surface of the ear, — a much 
greater fall of temperature, lasting until death takes place; 
cramps, which I have never observed with injections of other 
kinds of urine, and which are very different from opisthotonos 
and convulsionB, — cramps which consist of a long, slow exten- 
sion of the limbs, which is repeated at short intervals for half an 
hour; diarrhceic evacuations, which may occur with certain nor- 
mal or pathological urines as with distilled water, but in this last 
(276) 
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ciise only with enormous quantities of urine, whcroiw n TCry jTimH 
quantity of choleraic urine producea motions of a whitish, yellow- 
ish, grayish, or reddish color, the coloring being due to epithelial 
dtequamation of the small intestine and to the retention of bile 
in the gall-bladder. 

Albuminuria, which is rare and very ulight with normal 
urine, is in this caae always considerable or iotcni^c. lusting 
throughout the experiment Jilly prodiice<l diseaae. This albu- 
minuria may be sncceeded at the last by complete anuria. At 
length death ensues, — not during the injection, but after an in- 
terval of from twelve hours to fonr days; whereas with animals 
whose deatli is caused by the injection of otlier normal or patho- 
logical urine death occurs always during the injection. With 
choleraic urine nearly all animals die; In those that survive we 
may follow the development of the disease. The thermometer 
indicates the gradual return of heat production; the appetite 
does not return for some time, the albuminuria diminishes, and 
complete recovery is not elTccted until after about sis days. 

In what light are we to consider these accidents? Are ve 
dealing with a ca«e of infection or of experimental poisoning? I 
have answered some of the suppositions that might be made. To 
account for infection, the infectious agent must have been in the 
urine of the patient; discharges containing liacteria must have 
come from the kidneys. Now, we do not find any microbes iu 
tlie urine of cholera patients, either by direct examination or 
after coloration. It is true that, in several disenses which ar« 
evidently virulent, we cannot find microbes (hydrophobia, for in- 
stance), or we can only demonstrate their existence by improved 
methods of coloratioo (as in tuberculosis or leprosy). Thus, 
tliere are microbf* which remain invisible to us; the cholera 
germ is perhaps one that calls for a special technical treatment 
in order to be discovered. 

We might have tried to obtain cultures witli the urine of 
cholera patients. I have not tried this, as I was only able to 
obtain the urine of female patients; and in their urine one i* 
always liable to meet with some of Uiosc agtrnts of infection which 
germinate readily on the external genitals, the conditions of 
temperature and moisture being rery favorable to their develop- 
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ment But these means were not required in order to oettU (bft 
qucDtJon. If tbe discMSC tlint we communicatecl to animaU li; 
intraTenona injectioiu of choleraic nrine had taken the coune 
of ftn infcctiotu di^eiue, wc fihoiild hare to AclcnowI«(lge the 
existence of a phase of incubation which was alto^^cther aheent 
Wo Mw nil the ityinptoniit appear immediately after tlio tntrodnc- 
tion of the urine and continue their rouree without any internip- 
tioii. ThtK total absence of inctthation is a dt^cinive nr)ptm<'at 
Moreover, if the disciu<e that wo prtnluwil was of an infection* 
nature, Uie titiantity of nrine injected wonld be of little unp(» 
tance; the infectious g«rm*. by timr itiuUii>i tea tion. would aJ- 
WBj» produce the name BjTnptoms. whatever the quantity of 
choleraic urine introduced itito the B^-steni. Now, this was not 
the CJwe: we alwavR observed an exact proportion t>etwiN*o Uw 
qiiantity of urioo injected and the gravity of the disease. 

Two animals BUrrived, hsTin*; been subjected to an injection 
of only 12 cubic ccntimetcra. All of those that died receind 
more ttuin 17 cubic centimeters, and some as mnch bb 90 eobie 
centimeters. From the two rcdfons given abore, I conclude that 
the oxperi mentally produced disease reeolting from injection* liiJ 
choleraic urine is of a toxic nabire. ^H 

I eraporated nil the water from some dtolcraic urine anJ 
obtained, by the procwswi that I employ with norninl urine, t«o 
extractfi, — one containing tlie substances that arc soluble in alco- 
hol, the otlior tliow that are insoluble in alcohol, I poisoned 
Konie animals with these two extract*, but tlie results ohK<' 
were not the same in both casea. After tlic injection of the 
holic extract of normal urinr we observe salivation, coma, and 
death, if the quantity injected is sufficient; if not, tlie animal » 
restored to health in )v*» than half an hour. 

Witli tlie alcoholic extract of choleraic urine wc rarely obtain 
Raliration; we somctim<» get Boranolence, hut the animal;) do 
not rccowr. Tliey have albuminuria and diarrhoM, and die 
within two days. These last accidentB — albuminuria, colorless 
diarrhoja, and death in two daj-s — ore the Bame i» those pro- 
duced by the injection of choleraic urine itself. But I did not 
obtain cyanoeie and cramps with the alcoholic extract alone. 
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With tho aquootiB ntract containing tlie eubstaiicos that nra 
insoluble in alcohol I oliserveil, m wilh normal urine, iiiyoBis and, 
when the quantity wns suilicipnt, com-uisionB; but these la«t in 
no way rcsemblei] the epaeme produced by Uie arine of cholera 
patients, Jjast. in order to produce dcalh, larger <]iinntitiea of 
the aqueous extract were required tlian of the choleraic Drinc 
itself. Wlien death occurred, it was always immediate, never 
delayed. I never observed either albuminuria or diarrhoea, and 
all the animals that survived were rtwtorcd to health after Ihia 
short toxic illness of half an hour's duration. 

Thus, there exists in cJioIeraic urine soniethinf; which is 
carried off by alcohol, and which ie different from the BuhataiiCB 
generally found in urine,— something which can be separated 
from the other parts : in short, a special morbid jviison. In 
regard to the toxic accidents caused by the alcoholic extract of 
choleraic iirinc we note the absence of crampc. Are we niistnken 
in attributinf; them to the cholera poison? Ilesides the special 
features lidonging to choli'rn poisoning, might not the cramps 
be caused by the substance that gives the urine its convulsivo 
property, vix.: pota*»? But choleraic urine produces cramps at 
17 cubic centimeters per kilogram of the animal. I evap<tratcd 
400 cubic centimeters of choleraic urine ; the extract was reduced 
to ashes and the residuum washed in distilled water, which cor- 
ries off all the potaiw. Now, the whole of the aqueous liquid 
obtained was injected little by litUe, without producing any 
toxic phenomena or convulsions. 

Thus, there is in choleraic urine s poison which is a soluble 
organic subelance, and which I call the choleraic poison. I 
cannot either name or define this poison chemically ; I only know 
it by it8 physiological properties. I do not know whether it is 
formed by the diseased organism carrying on the work of elab- 
oration defectively, or by microbes, — whether it is produced by 
the patient himself or by tlic vegetable parasites that have caused 
the disease. 

T cultivated in my laboratory Koch's comma bacillus. I had 
at my disposal a considcnible quantity of pure culture liquid, 
and I endeavored to solve the two following questions: 1. Dooi 
the comma bacilluB dutermiue in the litjuid the formation of a 
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toxic substance? 3. Does the conmu bacillua really po^cas a 
tpeciitl patliDgt'iiic propt-rly, — i.e., does JnoculftUon with it pro- 
duce in aniinalB the appearance of cholera? 

In order tn niiswtr the first. <iiiestion I msfle sievera! experi- 
meata. I inoculated by Uie subcutaneous method some guinea- 
pigi, weigliing on an nv^rnge SAO grams, with from 3.8 to 35 
cubic ceatimetc-rs of the undiluted liquid in which comma bacilli 
had been cultivated. These aniinnU experienced no morbid 
syniptorafl. In the eccond instance I introduced under the skin 
of another guinea-pig, weighing 57.'i grams, 20 cubic centimeters 
of the liquid heated to 63* C. Neither at the time of the inotii- 
lation nor after it did the animal seem aftected in any appreciable 
dt^jrce. Proceeding with the it>i]utiou of this Cntt qu«ition Unit 
I had asked myself, and wishing to employ the intravenous 
method, T cxiwrimcnted on a rabbit I injected into the veins 
of the ear of a rabbit, weighing 1800 grams, 79 cubic centime- 
ters of the culture fluid, which had neither been heated nor 
filtered from tbc bacilli, — that is, 43 cubic ecntinietere per kilo- 
gram. At the moment of the experiment the only effect shown 
by the animal was Siccclcrat^d respiration, especially at the end 
of th« injection. It died twenty-four bouni afterward. The 
postmortem examination showed pulmonary congestion, slight 
diarrhoea, nomewhat intense albuminuria, the absence of comma 
bacilli in the excrement, nud tbc presence of some of these bacilli 
in the kidneya, to which the blood, baring received, had convoyed 
them. Altogether, the *yniptoni(i observe], and especially the 
interval of time that elapsed between the injection and deatli, 
suggested infection, and not poisoning. Ija»t, another rabbit, 
weighing 1990 grams, received into the veins of ita ear in five 
minutes 98 cubic centimeters of the liquid, which had been heated 
and filtered from the bacilli, or 46 cubic centimeters per kilo- 
gram. The temperature fell ■/,, degree at the moment of tbo 
experiment, hut the animal showed no oilier sign of disturbance, 
end it afterward continued in good health. Thr<u> «\perimonts, 
which I describe briefly, enable me to dispense with long argii- 
meota. They fully justify me in giving a negative nnswer to tlw 
first question : the liquids in which the comma bacilli ate calti- 
TStal contain no substance of a toxic nature; 
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In order io Answer tlie ««n)nd qiimtion — &» to whether the 
rnininn Imcilhis is capable of producing cholera in animal* — I 
experimented, like Koch, on guinca-pipi. As Koch did, I intro- 
duced into the Rtomnch of my guinea-pigs 11 cubic eentim«ters 
of the liquid, after having Sret, according to the German ecieu- 
liiit'« mfitliod, alkxlixod the stomach by moans of 5 cubic centi- 
meters of a 5 per cent, solution of carbonate of eoda, and arrested 
all motion in the intestine by the intruperitonoal injiK^tion of 3 
cubic ceatimeteTB of tincture of opium. I must own that the 
results I obtained were the eaine as tltotte secured by Kodi 
himself. My guinea-pigs soon died. After death I found that 
the stomach was in moat cases dilated, that the eniall intwtine 
contained, more or leea abundantly, diarrhcBic matter, and that 
tliere were comma bacilli, in varying quantitiM, to bo observed 
in this material. But I also inatituted other eiperimenla : with 
•ome otJicr giiinca'pigs I alkaliird the stomach and chwked the 
action of the intestine exactly according to Koch'a method and 
ta I had done in the ejcpcrimcnt just dcscribud. But in this 
second cjjwrinient, instead of using tlie same kind of liquid aa 
before, 1 introduced into «omc of the guinea-pigs 11 cnblc centi- 
meters of an old charlmn cuiture-fluid and into others 11 cubic 
centimeters of liquid that ha<l been turned acid by exposure to 
the air, or some old pyocyanic cultorc fluid. Well, the animals 
died almott a« rapidly as thoxe that had received the comma 
bacilli, presenting almost the same symptoms, except that the 
diarrhina was leea abundant. Theiw \ait results singularly d^ 
tract from the value of the first series of experiments; and, 
without denying that the common bacillu.* has any pathogenic 
property, we are, in my opinion, ju.itifiod in assorting that this 
pittbgenic projKTty has not yet been clearly demonstrated. 

If, then, judging by its analogy to other infectious diseases, 
and by the history of its migrations and of ita localized centers, 
I am led to admit that cholera is caused by infection, I am niso 
juslified in saying that, side by side with the infection, there 
exists in tlie patliogen; of chokra a secondary poisoning conse- 
qncnt upon infection. I think that the symptoms which are 
considered cliflrneteristie of choler.i, and whinh I'nuMc us to form 
Uiv diagnosis, are Uie results of this poisoning. It is to this 
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cause that we must attribute cyanosia, refrigeration, reepiratory 
distiirkanco, hiooftugli, tlio [KviiHur Uirm of diarrliccfl. inle»(iiial 
desquamation., cramps, dehydration of the UssueR, albuminuria, 
and anuria. These arc the sviniitoms of diolerft poiKoniog, and 
I may add to the list the preservation of consciousness and the 
absence of pupillary cnntrftcliori. 

But soon a socund poisoning supervenes, which is associated 
with the first or altomatt^ with it; it tnkoft tlic clinical form of 
mental torpor, loss of consciousness, somnolence, and coma. The 
respiratory rhythm changes; it becomes that of uncmia, or what i 
is known as Cheyno-Stokcs' respiration. The temperature i* 
affected, Rometimen rising and sometimes remaining low. At the 
same time the pupils contract and become punctiform. 

Is not this series of symptoms very dilTerent from that of 
the earlier period; and does it not, tlierefor*;, spring from an- 
other kind of poisoning? We observe all "these symptornn when 
anuria and myosis appear, and they are all to be found in tiie 
clinical picture of uiwmia. Among authors I have not fonnd 
any indication bt^ring upon tliis fact. 1 was myself ignorant 
of it until the day when this coincidence between the supprewion 
of the urinary secretion and the appearance of those symptoms, 
the existence of which I knew to be in unemia, stood clearly out 
before me. 

This uncmia of the second phase of cholera is not the ordi- 
nary uncmic intosicntion by )M>lsons produced from four sources;] 
we cannot in this case attribute it to alimentation, or to inte^ 
tinal putrefactions, or to biliary rcebtiorption, eince there is Do 
jaundice at the time, and the absorption cannot be efiTectecl by 
the intestine. The poiwn in this ea»e comet from disoeeiniila- 
tion. This urssnic period has long been designated the period of 
reaction, the extminl temperature being higher, — i.«., equilib- 
rium being tttablished bctwc(rn the rectal and peripheral tem- 
peratures, — a singular reaction, in which torpor appears instead I 
of spasms, and in which we can only sec iueriia of the wbola 
nerrous system ! It is a perversion of the meaning of the word 
to apply such a name to this phase of the disease. It has also 
been termed t!ie typhoid phase, and the period of typlioid reao- 
tioD, — a designation that is certainly l«n opun to criticism, for 
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in the oonditinn of tlie patients there !« eertainly something that 
leminds us of typhoid fever. But the pathogciiic cnnditionK are 
not absolutely the name. In cholera patients whoiie int^tinee are 
subjected to antiseptic treatment there is no intestinal putrefac- 
tion; they experience poisoning hy disnsaimilation only. It was 
therefore asserted that this phase of cholera must be couBidorcd 
ft unrmic peri«cl. Tlicre was no need to wait for pupillary con- 
traction in order to detect signs of uneraia; the blood and tlie 
tissues were analyzed, and extractiTe matter ami urea were found 
accumulated in them in considerable quantitic« (l.SO grams and 
1.30 grami* of nreji per kilogram of muscular tissue). This 
period can be foreseen when anuria sets in ; after pupillary con- 
traction it can be afRnned. In all patientf> seized with anuria 
myoeia occurs ; I have observed it in every case; this is a clinical 
fact which, in my opinion, is of Rome importance. 

If we do not find in the unrmia following cholera all the 
•ymptOBU usually observed in ordinary uraemic poisoning, it is 
becanse several of the sources of the unemic poi.<>nns are sup- 
presaed. Disassimilation may supply the narcotic poison as well 
as the convulsive poison. When pot^wi is sent into the blood in 
cxce«8 it causes convulsive uremia; but if convulsive unemia is 
not generally observed in the iiriMnic phase of cholera, we can 
understand why not. The rapid and premature dehydration has 
drawn off with Uie water all the potass of the fluids and a por- 
tion of that in the anatomical elements; thus, when the period 
of eicetisivc destruction of matter arrives, potass and mineral 
substances are not so superabundant in the blood as ortjanic and 
extractive siibittHnces, In • cane that I have already quoted, 
there was so little potass that an extract of 400 grams of the 
patient's urine did not cause convulsions in an animal. We see 
that cholera furnishes us with an exiimple of double self-polsoa- 
ing: fintt, by an anomalous product (this is cholera poisoning, 
properly so called) ; second, by normal producis (this is a 
variety of urspmic poisoning). Moreover, the study of cholera 
corroborates the theory that anomalous substances may eiist in 
some diseases, and that morbid poisons are not a dream. 

[Bouchard in disca'sing (he subject of cholera in the three 
preceding chapters shows by the questions he has raised and 
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answered tliat the patliolog)- of the mal&dj U far from regan!e3 
as settled. Altliougli Asintic cholera is usually attributed to tlic 
spirilhim discovered by Koch in 1883 there is a growing opinion 
that it is due not ao much to UtC bociUiis itself as to the abflorp- 
tion of a toiin formed in the intestine by the micro-organism. 
In his hook "On Dieordors of As»imilAtion aiid Pigrttion," pnge 
2fi7, Sir lisuder Bmnton stales that the symptoms of cholera 
are idwtical with tiiose cnuncd by luuscariiie, an alkaloid ob- 
tained from poisonous mushrooms; hence his suggestion of Uie 
cmploynifnt of atropine a» an anlldoU^. Albutniuous matter, in 
decomposing, gives birtli to such poisons as cholin, neurin, and 
niusfiarine. Roger, in "ije» Maladies Infectieuscs," page 175, 
speaks of die cholera poison as a toxopeptone, while (lamalcia 
regards it as a very unstable form of nueleo-albumia oontaineil in 
tlic body of the chol«ra bacillus. From cultures of this organism 
there is recovered a protein or nuolein whicli re»isl« heat and 
which kills animals with all the symptoms of cholera. In "Tech- 
nique Microbiologique et Serotli^rapique," by Beason, od page 
511 it is ftlntod that Petri found those cultures the most toxic 
that were grown in a 5 to 10 per cent, solution of peptone and 
tlutt the toxin tlius prepared was extremely fatal to guinra-piga 
and was not destroyed by boiling: a point of difFerenoe between 
it and the diiihtluTiu toxin, whicli he also unmed toxopeplone. 
Drieger and Frankel re^^ard the poison as an albuminoid of an 
indettrrminat<> nature resembling diastase and which u called 
by them toialbumin. 

The symptoms of cholera can be caused by the comma ba- 
cillus of Eoch. but Bouchard, Brunton. and others are of the 
opinion that tliis bacillus has not the monopoly of producing the 
malady. Gauticr, "Los Toxines Microbiennee," page 581, holdi 
the opinion Uiat tliere are various kinds of cholera microbe*, — ■ 
e.g.. the bacillus of Asiatic cholera (Koch, Haltkine), the ba- 
cillus of Hamburg cholera (PfeiSer), that of Masaowib utd 
CsssiDO. From a specially prepared culture of KocVe bacillus 
there is obtained a product composed of proto- am] deuterc^ albu- 
mosc This is toxic and is capable of producing immunit 
against fatal doses of the cholera microbe. D. D. Cunningham^ 
failed to detennine the presence of Koto's bacillus in the dejecta 
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of cholera patients, but he found 11 other kinds of micro-or$;aii- 
isma therein. Several other physicians, therefore, bs well as 
Bouchard, maintain tlint, altliough the comma bacillus is the 
micro-organism tliat is most frequently present in cholera, other 
micro-organisms can replace it, and since the injection of poison- 
ous substances obtained from the stools of cholera patients is 
followed by aymptomii of the diaeaao it would appear n» if the 
malady vas due rather to the absorption of a toiin formed by 
bacilli present in the intcdtine than cauaed by tlic circulation of 
bncilli in the blood or their presence in the tissuea of the body. 
Whatever may be the nature of the pot»on, and we have seen 
that opinions differ very much in regard to it, there is in all 
probability required a preparedness of the soil or a receptivity 
of the individual upon which the poison can act. 

The treatment of cholera should be twofold : (a) antiseptic, 
to destroy the bacillus in the intestine and (b) the use of reme- 
dies to neutralize the poison formed by the micro-orgnuisin. As 
antisvptica, Brunton recommends the internal administration of 
liquor hydrargyri perchloridi, mxv to Sj, with or without small 
doses of calomel and as an antidote the internal administration 
of atropine. Since the toxatbumins of cholera, when inj('et<'d 
subcutaneonsly, arc exewtted by the mucous membrane of the 
atoiiiach, from which carity they may be reabsorbed into the 
system, lavage Is well worthy of a trial.] 
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Th^ rourtirt to bq piir»uvd it to prsT«nl the ^liKtik bnlnx Fornivd; (o cvpm tb«lr 
ItcDttr^Uon Into 1h« iriltim; If Uitf hATC bcf<n Absorbed, to trr ta deMrof 
(Dtiii or to (tliniiUta tb* aotloo ol Iho IWnr, whltb ■■ ■ pb/vloloRlcal d*- 
•trojcr ot polKin*: lul. to tocbung* tbe clImlnatlOD d( polioDi by tlia ikla, 

tbo laii|i> tb* tntMitlD's. *ad lbs klilnT*- Sudnrlflc*. purmtlv**. dlurnt- 

Ica. IilfAdlDC, iDbKlalioD* ot comprTwicll ilr and oiri«a: Inlrknoou* ia}««- 
tlani cl uitlHi>tlo remedlM. 

Ib it pcuesiblG to mnkc any tlicrapGutic application of tha' 
knoH'lodge thnt we have acquired witli rogani to the pathogeny 
of Eelf-poisoningF Tbe first coarse to take is to prevent tJie 
poiston being formed. When once it ia formed, we must endeavor 
to oppoec its peuftnilion into the system by preventing its ab- 
»nrptiou. This can be realized in certain cas^; certain toxic 
substances are naturally precipitated in Uie intt^tineE, and otben 
moy be fixed by charcoal, which retaiiiH them pbysicftlly. If the 
poUon has been absorbed, we must endeaTOi to destroy it. We 
have found tliat thn liver baa Uie power of arresting poisons^ it 
witlidraws them from the intestine and eliminates or deatioya 
them. Wc should tlierefore atiinuiate its action by certain tbera- 
putic treatment. Last, if the poison has escaped the action of 
the liver it should be eliminated by tlie skin, the lung*, the intes- 
tines, and tbe kidneys. 

If all these attempts tihould fail, we must have Tecoumc to 
certain antidotes which tend to counteract the physiological 
effects of the poisons that menace tlic eyatem. We have a strik- 
ing example of the antagonistic properties of poisons in atropine 
and pilocarpine. This side of the question has so far merely bncn 
likctcbed out. We hare, however, indicated, from a pathogenic 
point of view, the existence of poisons tJiat are allied or opposed 
to one another; in poisoning by subgtoncee in the urine, 1 have 
shown how the action of the narcotic material prcvt-nt* that of 
the convulsive poisons. Tbe knowledge of these facta shoirs an, 
at any rato, that we xhould not give up tlic contest In any cose, 
we must never neglect, in auto-intoxicatioo, to keep up tlM 
(286) 



GENERAL THERAPEUTICS OF SELF-POISON ISO. 



287 




Btrcngtii of the patient, to that ho majf hove time to eliminate 
the poison. Sometimes we only require to keep him alive a few 
iniotitcs iiioro in onK-r to sure hini ; we csnnot Bupply him with 
radical force, but what he requires is active force. Thus we nra 
led to administer not tonics, but etimulunt^, which may awaken 
some force remaining latent. 

nie Uierapeutic trc^tnient is cITwtcfl, to a certuin extent, by 
nature, or a portion of it ia carried out by our organs ; in ursmia, 
one o( the sources of poitwning iis already lessened, disossimiU- 
tion being checked by the diseaae itself in unemie and other 
paticut« attacked with self-poisoning. Poisoning by substances 
of alimentary origin may be diminished. If potass really kills, 
the diminution of solid ingc^ta diminishes (he poiKrming; now, 
these patients still drink, but no longer eat. They must not take 
broths wliich contain the mineral elements of meat. The poisons 
of the secretions are opposed to each other, both naturally and 
physiologically. The system itself excreist* prophylaclic action. 
The bile which is not eliminated by the intcvtine is precipitated. 
Of the poiiujus which it contains one, which is eminently poisoo- 
ons, — the coloring matter,— is precipitated when brought into 
contact with acid chyme; Ibe other — the biliary salts — is Iruns- 
formed and brought to the condition of dyslysin. In this way 
man lives, thanks to Uie therapeutics which the system exerciBes 
incessantly upon itself. 

The substances which aro generated in the intestine by 
putrefaction, and which are neither precipitated nor eliminated, 
pass on into the blood ; but a natural effort to stop them is made 
by the liver, which partly prevents them from penetrating into 
the general circidation. Prom this point of view, there is a great 
difference between poisoning through the digestive channels and 
tliat which is effected by intravenous or subcutaneous processes. 
I know a patient who takes daily 30 grams of laudanum without 
ill effects. Is tliis because the poison is eliminated through the 
urine? If so, this should be poisonous. Hut it is not; it kills 
only in the pro|jortiou of 64 cubic centimeters per kilogram. I 
might conclude that tlie poisons of tlie opium have been de- 
stroyed, but in statins this conclusion I must make the most 
express reservations, for a rabbit shows itself almost as refractory 
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to intoiication by opium as to poisoning by belliidonn*. Tn my 
opinion, the reason why this patient has not been poisoned i» 
bec»u«e I have introduc«d the poison tlirougb tlie int*»tine. I 
mnet rpraind you of the facta observed by Schift with regard to 
tlie proUwtive function of the liver, — facts which Mosars. Oharria 
and Uoger have recently verified in my laboratory. But still the 
true protwHng sgcnt of tlie system is the kidney. 

If 1 have once more returned to the many phvBiological 
actions which tend to neutrulize mid expel |>oiKone, it is in order 
to allow more clearly how therapeutic treatment may complete 
the tosk of deliverance coniim-jned by the syiitem. As (ur us Ums 
alimentary canal is concerned, I have shown that we can expel 
tho contnits of the intestine, prccipiUitc with charcoal and fis 
certain poieonft, and even suppress the formation of poisonous 
matter by instituting intcstinnl antiseptic treatment. 

I have mentioned bleedinfi, which can carry off in one opera- 
tion, by the nh^truction of 3'i grains of blood, more poisonous 
matter, it is said, than 100 liters of perepiratioD. I have sketched 
out tlie physi'ilc^gionl comjjcnsation* for the action of poisons 
that can be obtained by the help of chloroform, diloral, bromide 
(of sodium), diffiii«ible stiniulanl*, alcohol, and injections of 
ether. 

In most dieea£<« the morbid poi»on is a natural one, and 
the ataxic or adynamic accidents of pyretic diseases arc tbo 
coiiBciiiionce of felirile oliguria; these are atitn- intoxications re- 
sulting from more intense dieassimilation, or from more rapid 
coll destruction, whidi sets at liberty imperfectly oxiditcd nitro^ 
enous matter and an excess of potass. We should, therefore, by 
stimulating the renal dittcJmrge, hasten the elimination of this 
excess of poison that has been sent into the circulation, . 

In caiics which ant certainly more rare, but the number of 
which will be increased perhaps when we sliall have penetrated 
further into the secrets of the patliogenic proceMea, in cases 
where a morbid poison is really formed by perreraion of the 
nutritive functions, we must endeavor to prevent tlic formation of 
this poison. If it is formed in the tissues, will this be possible? 
It hnn always, up to now, hoeT\ said that vre cannot act upooj 
poisons which have impregnated the system. But, in the 
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pince, without flpenking of poisons of interstitial origin, there 
are those which may be formed on accceeible surfactw, Alrcody, 
in some cases, we are able to elT<?ct a rapid cure of the suppura- 
tion in abficeffice, fietalie, and ompyemata. 

We know how to encourage the elimination of the poison, 
and to prevent its continuation by draina^*, wuEhing, and th« 
atEitnile in which the patient is placed. We draw oS mechan- 
ically the putrid products, and contend a|:;atii8t putrcfaL-tion in 
the accessible natural cavities, — the vagina, Ihe uterus, ami the 
intestines. In such cacM nntiseptic rcmcdit's bring about an 
improvement at once; a sudHen fall of temperature, a diminu- 
tion in the dryness of the moiitti, and alterations of the cardiac 
rhythm. In diseases caused by eating bad food, in severe putrid 
diairlioes, provided that the treatment ig instituted before the 
occurrence of secondary accidents and the establishment of meta- 
static centers, we can really effect a cure; but, if we have not 
succeeded in preventing the formation of poisons, we c^inot 
depend upon the protection of the liver, unless it is int«rpo«>d 
between the source of the poisons and the other organs. This 
condition only eiisls in poisoning of intestinal origin. It is tmo 
that a portion of the poisons absorbed will pass back into the 
liver with the blood of the general circulation, but this will only 
be a very small fraction instead of the whole. 

I very much doubt whether we shall ever know that the 
function of the liver can be Btimulated by medicinal treatment, 
and whether the employment of purgatives, in intoxications that 
arc not produced through the intestines, can thus be justified. 
In toxft'inia from intestinal poi.tons, the utility of purgatives ia 
explained in quite another way ; they expel the poison mechan- 
ically. 

What can we do again«t poisons in the circulation? En- 
deavor to eliminate them. In all ages the counw adopted ha» l>een 
to increase the action of the various emunctoriee of the body. 
To provoke perspiration was the alpha and omega of the thera- 
peutic treatment of Anti<iuity. Hot or warm drinks, wrapping 
ID hot linen or wet sheets, the administration of Dover's powder 
have all been employed with the object of acting upon the hu- 
mon. 1 am inclined to think that the result of perspiration ia 
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not beneficial, since perspiration lesscnfl the urine, which carries 
out of the Bj^tein so many toxic produola. If iu former tim<« 
it was thought advisable to proToke perspiration, it was not used 
to much in ciisea of poisoning in order to eliminate th« potJiOD 
as in case* in which a dynamic action, sach as the diUbition of 
th« cutaneous capilUrits, might relieve Um C(?ntpr«; and when in 
our own times we have thought it advisable to produce copious 
pcrvpirntion with pilocarpine, we have not found th4> g^nvral 
comlition improved. It is tnie that perspiration may help to 
eliminate certain toiic suMances. hut the true depuration of 
the system is accomplished chiefly through the kidneys. It is 
the kidneys that enable the body to be thorougiily cleansed, snd 
this is effected by increasing the rena! secretions by cold drinks 
and cold bnthiug. 

When in typhoid patients the quanti^ of urine rises from 
' fiOO grams to several liters and the result is an improvemfint, 
it is very probable that this is owed to the eipulsion of toxic 
matter through the urinary paasages. lAst, we inu»t not omit 
the intestinal outlet, which may be acted upon by judickms 
drastic treatment. 

Bleeding is of use only in touemia attended with anurift and 
serious impermeability of the kidneys. Perhaps it is possibi* to 
do something more to destroy tlio poison or prevent its formation. 
I have told you in what proportions compresaed air diminishes 
urinary toxicity. This may bv explained in two ways: either 
disassimilation, taking place in presence of a greater proportion 
of oxygen, gives rise to more completely oxidized products, which 
are leas toxic, or the corpuscles, having more oxygen at their 
disposal, destroy in th« blood a greater mass of poison. Jience 
the utility, which ia, perhaps, somewhat theoretical, of compressed 
air or inhalations of oxygi>n. 

If these metlioda fail, we can only hare rocoune to antidotes, 
the properties of which we have learned empirically ; in atsio- 
adynamic fevers, opium, musk, and sometimes eliloral, whicli can 
neutraliM oertuin poisonous effects; diffusible stimulants, alco- 
hol, coSee, injections of ether. Even if the morbid poison is 
formed by microbes within the organs, we are not justified in 
BBjinjE that it is impossible to oppose its derelopmeoL At any 
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ratB, I have attempted this impossibility. In my trinls of gou- 
eral aotiseptic treatment, I had to twm my attention to sub- 
Btancee capable of arroEting life in the iiiffcliotiB agents and 
roiidcring the oetivity of th« iiiicrnbcs less intense. I liad to 
adopt the intravenous mode of injection for these Btib»tancc«; 
for the absorption ib m bIow by tlie tmboutaneous or intestinal 
method, and the elimination through the cmunctorics so rapid, 
t)i»t the antlteptic agent would not have time lo impregnate the 
whole system. Observe that in all that 1 am aayiof; there in 
nothing that should at prwent be a[ii)liet1 to the therapeutic 
treatment of man; hut 1 am justified in seeking, by experiments 
on animals, the sohition of problems whicli so deeply roncem 
the future of medieine. In order to try general antiseptic treat- 
ment by the intravenous method, it was necessary to ntlark finut 
those diseases in which the microbe exists exclusively in the 
blood. The objection will perhaps be raised that the pfilhogonic 
agents of infectious maladies do not, as a rule, inhabit the blood; 
this would, however, be to forget rt-curmit fever, chnrbou, or 
malignant pustule. But, to speak only of the infectious diseases 
of animniB, if my atleinpta failed when directed against Charrin's 
septicemia, I obtained some encouraging results when iroating 
bactcridian charbon. 

Last year I made out a Hat of some of the substances that 
may be utilized for general gnti.ioptic treatment. Of these I will 
only discuss mercury. For my experiments I chose the hiniodide 
of mercury, the most antisrplie, hut not the most toxic of the 
salts of mercury. The therapeutic equivalent of the iodide of 
mercury is 2 milligrams. If wc exceed this cjuantity wc provoke 
protraetod albtuninuria. This quantity is dissolved by means 
of an equal ({nantity of iodide of sodium in from o to IS cubic 
ccatimetere of water. 

1 will now give the rimnti of the trials of general antiseptic 
treatment that I made with iodine and mercury. The greater 
number of the animals attacked with hactcridian charbon that 
I treated with injmHion* of hiniodide of mercury died. Never- 
theless, when we effected the inoculation of the bacteria not under 
the skin, but in the blood in Uie veins, these animals lived longer 
by several hours, even a day longer. Moreover, when the animnls 
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died we no longer found any bacteria in their blood, nor in 
ctiltiTations of their organs, and the inoculations made with 
their blood were negative. Why, then, did they die? Ko donbt 
because they were not able to bear the doable attack of the 
experimental disease aod the treatment; bnt they no longer had 
charbon. At length, after a series of failures, one animal recov- 
ered, and this animal, on being reinocniated twelve days after, 
did not contract charbon. This is certainly only one fact, but I 
may say that it is full of promise, and this single fact enables us 
to believe that general antiseptic treatment la not merely a vain 
dream or a therapeutic chimera. 



LECTUEE XXXII. 

Gekbiul Recapituutios. 



Having arrived nt the end of this study of the part played 
by auto-intoii cation in disease, it will be to our advantage to 
take a rapiil «urvey of thi* knowkdgc that we have acquired, and 
we will therefore devote the last of these lecturea to thia rccapit< 
ulation. 

We found, in the first plaee, that disease may spring from 
four main souroes. Man, as we have said, contjiins in himself 
the cause of many di^^ases. His life may not be normal, or, 
to exprpss the e&m(- idf-a in other words, liis nutrition may be 
defective. This impaired nutrition may have been inherited, 
or he may be the vietim of acquired nutritive disorders. Thus, 
disease may arise from derangement of the nutritive functions. 
The human organism may be disordered tiirough cxlemal causes, 
—mechanical, physical, or chemical. To give an example of each 
of Uipse causes, we may mention bodily injuries, bums, and 
poisoning. These causes reach the cells directly and provoke 
their immediate reaction. I must own that this pathogenic 
process rarely remains in a condition of simplicity, and that 
often it is rendered more complex by nervoua reflex action or 
by infection. External causes, in fact, may also eiercise an in- 
direct influence upon us through the medium of the nervous 
system; it is through this frRsh pathogenic process that the 
diseases are developed which I have called diseases induced 
througli nervous reaction*. Tia«t, our bodire may be attacked 
by parasites and become diseased through infection. 

Poisoning, at its inception, com<« under one of thwc great 
pathogenic groups; but the other processes — the preliminary 
disorders of the nutritive functions, n^ well as ner%'e reactions 
and infection — may also act in a secondary manner by intoxi- 
cation. Wlicn nutrition is lessened, — as in obesity and gont, for 
inrtASce, — we frequently observe certain nerve troubles. — apathy, 
dejection, inaptitude for work, and headache, — and we generally 
Dote in the renal, cutaneous, or pulmonary excretions some in- 
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complete oxidized products of disafiaimilation, — oxalic flcid and 
the volntile fatty ucids. It ii sdmitti-O, uot without an appear- 
ance of reason, that these bodies, which are all toxic, are not 
foreign to Un> iiroduotiou of thi*o norvo Bj'mptomit. They aro 
the Tery first signs of poisoning due to the preyious derange- 
ment of nutritiou. Tlic same injurious substance*, causing aimi- 
lar nervous disorders, may, in people wiio are in good general 
health, be produced ^upeniliundtmtly or dtstroyed insufficiently. 
Offing to exce^eft, Inte hours, mental anxiety, or to t}i« tnnuence 
of dimipnOM, cold, or living in pluccs that arc badly ventilated 
and badly lighted; all of whieh oaiisea aSect the body only by 
firet ni'ting upon cither Uie wutrnl or i)eripheral nervous system. 
This is another example of tlie first signs of poisoning due to a 
patliogi-nic nerve reaction. Of th« substances formed by certain 
microbes there are aome which, even in small quantities, are 
eminently poixfinoiw, Fmm such substances certain microbea 
develop putrefactions, which may become the patiiogcnic ngeuls 
of cfrtaiu forms of Mpliosmia. If> then, the disease is not 
complicated by injury to important organs; if llie microbes do 
not exist in the blood, the nerve emtcnf, the lungs, the liver, the 
kidneyt, or the heart; if they only exist — suppose it la a case 
of septicsemia — in the cflhilnr tissue of the region contaminated, 
it i» quite natural to attribute the general syinptoiii.-i to the »h- 
sorption of the poisonous matter formed by these microbes, and 
we can hardly understand that these general symptoms could 
have any other origin. Ttierc arc. then, to all appeanoces, cer- 
tain coses in which infection leads in a secondary manner to 
intoxication. Thus, man is poisoned not only when hv swallows 
a poisonous substance or when he breathes a mephitic gas, but 
also when he is attacked by certain disea^e^ When the poison 
is produced by some exfcrnnl cause, or when it is formed in the 
system by a perversion of the nutritive fnnctions or by the secre- 
tion of a microbe, it nuint be considered as anomalous substani.-e, 
either as regards its nature or its quantity. But normal poisons 
ex int. 

The healthy man, as I hnvc said, is boUi a receptocle and a 
laboratory of poisons. In fact, he receives them in his food, he 
crates them by disossiioiUtion, and he furim them in hia sucre- 
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tions. The humnn body in tli« tlionter of the toxic claborntious 
carried on by the noriDal microbea which constantly inhabit ths 
nliiueiitary Cknal. And yet man is not poiHoncd. lie is de- 
fended in various ways against poisoning. In tlie first place, 
his liver protects him, by arresting on their way, U'fort- they paw 
into the general circulation, the poisons brought from the intes- 
tine by the pfirtnl vein, in order to neutruliM them or throw 
them hack into the intestine. Then the excretory system expels 
tlic poiiwns which are in circulation. This is not a purely theo- 
retical view. 1 have demonstrated it experimentally, taking the 
natural product of an excretion and uludying it» toxicity by 
injecting it into the veins of an animal. 

The traditional idea that normal urine is poiBonons had been 
rejected by Muron; ita truth was only eetabiished in 18&0, by 
Felt* and Bitter. But they only observed the fact of the tox- 
icity of the urine ; they did not pursue in detail the study of the 
ebaractertstics of the poisoning which rcfiulte from Ui« introduc- 
tion of the urine into the veins. I have studied this subject, 
detormining not only the quality, but the intensity, of the uri- 
nary toxicity. 

I found first what mass of living matter can be killed by th« 
poisons which each kilogram of tlic body of a healthy man sap- 
pliea in twenty-four hours to the renal secretion. 1 thus pos- 
sessed a standard which enabled me to study the variations of 
intensity in the urinary toxicity, under certain physiological 
conditions and under various pathological ci rcunictancee. 

By varying the experiments I showed that there was not 
(MM particular urinary poison, but that the urine contains many 
poiwuu. Having, by the help of charcoal, acted upon urine with 
alcohol BO as to separate its many constituents, I succeeded in 
diaaaaociating the various elements of its toxicity, and in show- 
ing that it oontiiins at k-nst seven toxic substanoes: a diuretic 
substance (urea) ; a narcotic substanoe; a substance that pro- 
duces salivation; one that contracts the pupil; one that lower* 
the temperature; two convulsive substances, — one of an organic 
nature, the other a mineral (potass). 

It is because alt these substances are carried away through 
Um urine that the urine is poisonous, and that man escapes. All 
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theeo poisons coznc from tli« blood ; and yet tlie blood in not 
poisonouR, for it ia confinuaUy freeing itself from the poisons 
Umt flow into it, cither by tranxfrrring tliom to the eicretory 
ayst«in or to the variona organs, or by consuming them when 
Hk;)- nro brouglit into <x>ntnct with the corpuscles. I have just 
said that the blood is not poisonoos ; this assertion must not be 
taken literally. As pouons ar« continually i>nwing through it 
on their way to the excretory sj-etem, the blood must necessarily 
contain toxic mHtter at each moment Tlie blood, then, haa 
really a toxicity, which may be very slight; the question is. can 
this dwgrw of toxicity be disregarded? To conclude tJint the 
blood is not poisonous, from the fnct that man lives with it dif- 
fused over all hiti organii, is einiply nonsense. Tlie only state- 
ment that we can permit ouimlvca to make, a priori, is that 
the blood ia not suRiciently toxic for a quantity amounting to 
1 kilogram to be able to kill or even seriously injure 13 kilo- 
grama of living matter. The toxicity of the blood is no doubt 
considerably below this estimate; but I have shown you by 
several experiments that this toxicity really exists, and I have 
fixed the somewhat narrow limits within which it is confined. 
I have been led to tlie conclusion that a kilogram of living blood 
contains in its plasma, and only in it* planma, i-noiigh poison 
to kill more than 1350 grams of living matter, and that a man 
would die toxa;mic if his blood came to contain ten timeti as 
much poison as it does in its normal condition. But if the 
plasma of tlie blood is only slightly toxic, its cells contain poison, 
like all the cells of the body, and Ihwc toxic constituents of each 
cell can only be act at liberty by disaseimilation or by the do- 
struction of the cell itself. Among tluwo substances there ar« 
some which are toxic These poisons, whidi are contained in 
abandonee in tlie cells of all tlte tisniK^, are of two kinds; there 
are organic substances reeoltjog from disasKiuiilation and iteen^ 
tion, and mineral substances, at the be.ad of which we must place 
potass. 

Among the products of srcretion, bile, which flows peri- 
odically into the alimentary canal, contains poison; it derives 
jls toxicity much more from its coloring matter than from the 
biliary salts. But^ Qonnally, the bile that is secreted ts sot verjr 
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dangerous; its coloring matter iind it» salt^ are, for the most 
part, precipitated in the alimentary canal. 

The alimentary canal, however, i* an imjxirtant source of 
poiwtiis; it contains, in addition to the potass supplied by variouit 
foods and the bile, the products of intestinal putrefaction. 1 
had to take up this question of intoxication by putrid products 
from the points of view of many different experiin«ntaHsta, — 
Giifj)nrd, Paiuim, ITi-inmer, Bergmans and Schmiedeberg, Ziilner 
and Sonnenstein, Selmi, Gautier, Brounrdel and Boutmy. Then 
I studied intiwtinal jiu tref action ; I showed that alkaloids exist 
in faica] matter, that these alkaloidals are of Mv«ral kinds, and 
that when thotie of one kind predominate in the intestines we 
aleo find them predominate in the urine. I estnblislied, Accord- 
ing to Stich, the toxicity of ftecal matter. I analyzed the ele- 
ments of this toxicity, and showed that it is due mainly to potam 
and ammonia, but that, when freed from these two elements, 
fiecal matter still retains a certain degree of toxicity which must 
not be overlooked. I have ithown that intcAtinal antiseptic treat- 
ment, which causes the alkaloids to disappear from fa^al matter 
and urine, diminishes the toxicity of both. 

Knowing the normal poisons and the various sources from 
which they spring, 1 was able to study a fonn of poiBon due to 
tlicir ret^^'ntion, viz.: uraemia. But I took care to distinguish 
it from the nonpoisooous symptoms that arise in diseases of the 
kidneys, — albuminuria, liffimorrhsge, cardiac and arterial in- 
juries, and ivdema, including cerebral oedema. Thus, as you 
know, I only admit as nrtemic sj-mptoms those that are toxic. 
I have, moreover, furnished tlie only convincing proof of the 
reality of toxic uraemia by showing that the urine of uriemic 
patienla is not poisonous. 

The urine of unrmic patients is not toxic, owing to the fact 
that all tlie poisonous substances normally eliminated by the 
urine arv retained in Uie system of those suffering from tbia 
disease. But is all that te thus retained poisonous? If only a 
part is poiiu>nouK, which part is it? It is not urea. It is not 
the mass of extractive matter ; it is not potass exclusively. The 
toxicity cannot be explained by any one of these bodies singly. 
Eacb of them contributes a different share to the gi^er&l tox- 
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icitj, — tlie coloring in&tt«r three-tenths, the extrsctire matter 
one- to two-tcnthB, and potaw and ether mineral tiubstaace* 
four- to five-tenths. The knowledge of Uie multiplicity of the 
toiic ngcntg enables us to understand, acoording to the one whJcli 
predoiiiinatei<, the man; clinio^l features that ura-uiic pouoaing 
may assume, particularly the convulsive and the comatose forms. 
It explains tin- ttppourance of certain Hpecial sjoiptomt, such B4 
low temperature and pupillaiy contraction. 

I think I have succeeded in showing you, genthmen, that 
these pathogenic observations not only satisfy scientiiic corioei^, 
but tliat they have for corollaries practical applications; and 
that, in a word, they are far from being unimportant from a 
tlienipeut.io point of view. 

After having studied the form of intoxication resulting from 
the retention of the normal poisons, I commeucod the study 
of the morbid conditions caused by the exaggeration of their 
formation,— for example, gastric disorder*, constipation, and 
intestinal obstruction. I traced the history of various intoxi- 
catioDB by poisons of int(«Unitl origin, such as toxemia from 
bad sausages ; 1 quoted a case of Senator's, in which the cause 
of the malady was bydrmulphuric acid,~-a case of poisoning 
from fiah, which I observed perBonally, and in wliicJi the ill 
elTccU were attnbutable to the formation of on cxa^tive quan- 
tity of alkaloids ; I called your attention to a case of poisoning 
from some pnservcd goose, in which Brouardel and Boutmy 
discovered a poisonous alkaloid. I showed you that all these 
c««« are, in reality, within the domain of infection before they 
end in intoxication. In all these cases, in short, we find, between 
tlie consumption of tainted food and the appearand: of toxio 
symptoms, rather a long period of incubation. It eeema to me 
tliat the pnison elaborated by the microbes in the tainted food 
was too smalt in quantity to cause poisoning, but that the mi- 
crobes, continuing to multiply with greater rapidity in the ali- 
mentary canal, amounted in a few hours to a prodigious number, 
and that then the toxic matter ekt>orated by them fonned a 
maM of sufTiciont imporlauce to produce poiwning. Ilerv, again, 
i&cuhation obliges ua to admit infection; but the infectious 
•geota form a poL«on, and tlw infection ends in poisoning. But 
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thft mo(»t oomnion condition in which w« f!n<J intoxication occur- 
ring through the cici'iMilve formation of poisonE in the aiimt'iitury 
canal is, as t have toKl ^ou, dilatation of the stomach, which, 
independently of tlic digestive and nervous trouljlos jilways recog- 
nized as heing attendant upon thi; various forin» of dv.ipepaia, 
eeem to tne to cause many other disorders. It engendeni, etyiK- 
cinlly, a hnhitnnlly chronic alhutninuria, which may become per- 
manent, but which remains curable for a long time, and which 
is rapidly cured if, stupecting its cause, we take tlie trouble to 
seek it out. and if. having diBcovered it, we know how to contend 
against it. It ia by provoking anomalous gastric fermentation, 
by rendering cicKHive intestinal fermentation, by preparing poi- 
ams, and especially acetic acid, that dilatation of the stomach 
vitiatefi the nutrition of the ossooufi t)i>suo and produces a peculiar 
deformity of certain joints, — a kind of nodose rheumatism, 
oeteomahicia, and, perhaps, rachitis. There are other disease* 
of degeneration which spring from disorfiers of the nutritive 
functions caused by dilatation of the stomach; I will merely 
mention those in which this pathogenic influence is most mani- 
festly shown : clilorosi« and pulmonary phthisia. 

I showed the part played, even in infectious diseases, by 
certain sceonilary intoxications, and I was thua led to expound 
to you my views as to the treatment of typhoid fever, the car- 
dinal points of which arc, in my opinion, intestinal antiseptic 
treatment, general antiseptic treatment, antithermic treatment, 
■ — consisting of tepid buthif, gradually coolvd, — and a certain sys- 
tem of dietetics. I was thus enabled to formulate, with regard 
to typhoid fever, certain general rules that might be applied to 
other arute tliseasea. 

I showed you the share contributed by poisoning in jaundice. 
This poisoning is twofold. The bile, contrary to what was sui>- 
powd, it poisonous mainly in its coloring mattiT. What saves 
the system from the toiic power of this coloring matter is the 
urine, which is conltuually olirninuting a portion of it; and also 
the cellular tissue and the fibrous tiesuea, the white fibers of 
which retain within tliemsehes tho excew of coloring matter 
that ia not eliminated, and which, rf it remained in circulation, 
would seriously aifect the working of the ncrve-cvlls. On the 
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other hand, Ihtt biliary s»li& mcn-stfc di^itiKiiiniUUon, dcfltroj 
muecle-cellE nnd blood-corpasclee, and thus set free organic and 
iniuernl pcii»oni(, particularly potuM. 

Now, in many of the diseases that produce JAiindice, the 
liver, who«c normal function is to protect the svetcm against 
the intestine poieoas, is diseased or checked in ita working. It 
ocnsM to exercise its protective influence; it also ceases to form 
urea, and urea is the best diuretic It is tliis substance vliich, 
by forcing the renal barrier, carriis away the other toxic material. 
Thus, complete poisoning takes place, tlie auceesdive phases of 
which are eholxmia, acholia, and Dnetnia. Ja fact, in jaundice, 
(he true safeguard against poisoning is the kidney. As loug at 
it acts, the patient's urine is very toxic; not owing to the bile 
which it contains, but from the matter produced by exaggerated 
disaseimilation. If the kidneys perform their work of depura- 
tion iiwufficicntly, the urine ceawce to be toxic, bul the patiejit is 
poisoned through the retention of the normal poisons. 

We have seen that the normal poisons arc not alone tlie cause 
of oU intoxication. I showed you, in acute yellow atrophy of 
the liver, an example of anonitilouH itub«tnnce« produced bj the 
vitiated elaboration of matter by the system. 1 allude to certain 
unusual albumins, to the tinusua] transformation of miilieaments, 
tiaeb as naphthalin, which ceases in the case of atrophy of the 
liver to paKS from the system in the form of naphtliyl*utphite ot 
soda. Among these anomalous substances there are some which 
are toxic. 

I will remind you that, in glyeoaurio patients, besides the 
symptoms arising from incomplete destruction of the augar 
funned by the system, tlie latter may generate a stihstance which, 
in the urine of patients attocked witli diabetic roma, lakes a 
claret-colored tinge when brought into contact with perehloride 
of iron. This substance do"* not exint only in diabetic subject*; 
it has been found in dyspeptic coma, in certain eases of cancer 
of the stomach, pernicious aniemia, leueocythaimia, and I hare 
observed it in dilatation of the stomach and in typhoid fever. 
Tt hail been experimentally witablishei], a« you know, that thb 
substance is toxic. Unlike the greater number of auto-intosics- 
tioui tliat we have met witli up to Uie present, what we call 
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acetoniemia ia eel f- poisoning by an anomalous poison, — & truly 
morbid ony. 

In cholera ^a anomalous elaboration of matter aUo exisU, 
as shown by the violet coloration observed, even at the time of 
emisaion, in the urine of certain cholera patient* that have been 
treated vith oaphthalin. But cholera is an example of complex 
poisoning. I told you that there exiats in those attacked with 
cholera a primitive poison, the essence of which is unknown, 
which is produced either by the system under the influence of 
pathogenic microbw or by these microbes tlicmselvcs. The ei- 
istence of this poison ia shown, in my opinion, by the special 
toxicity of the urine of cholera patients, which, on being injoclcd 
into rabbita, produces in them the choleraic syndrome, — the 
appearance of cholera, but not cholera itxclf. But I also told 
you tliat, besides the symptoms caused by choleraic poisoning, 
those suffering from cholera underwent, at a certain stage of the 
disease, a secondary intoxication through the retention of the 
iioruial poisons, and I indicated myo!-is as the clinical criterion 
of the appearance of this unemic poisoning. 

I concluded the series of these kcturcB with therapeutic ap- 
plications, with regard to intoxications in general, deduced fmrn 
pathogenic knowledge. The treatment of self-pniiioning derives 
several of ita featured from tlie antiseptic metiiod. It wjw na^ 
ural, therefore, to see what result might legitimately be expected 
from general antiseptic treatment. 

In conclusion, I gave you certain reasons and quoted certain 
experiments, of a nature ta lead us to hope that in the future 
g^^ne^nl antisr?ptic treatment may produce gO')d results. 

And now, gentlemen, having taken a rapid retrospective 
glance at the ground we have gone over together, T think I am 
justified in making this assertion: When I have hazarded cer- 
tain hypotheses, I have never disguised from you the fact that 
they were bypotheeee; on the other hand, whenever I have made 
pocitivc affirmations, they have been supported by experimental 
demonfitratioo. 
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Natdral Dbfknsks of the OunAVisji aoaisbt Dibbasb. 

Ittw Kbool ot pattialonr: ClurTia, Uerttr. uullpr. aod Iirlvscr. Cbcmlcal do- 
f*aMa of thg bodgr. Bacterid uid their producU, llaimoljrtliiM ind tuo* 
trriolriinca. AHullDltjr at Ibe blnxl ui LiniwttiiDl dptoDsi. MplrlinikoS 
■ad tlia Doclrloa of PlikKiirylaisla. DlH<-g»? mi tniUvlduitt IdloayQcruj. 
InlM-Dkl •ccrvUoni Bad IlroWD-Hfqiinrd. Ttajrolil (tnod. ICaTvrdlu, Kmbar. 
■nd Honlnj. BUdcU at cbrrulilrciuiuy. Fuiii.-I.li>iia at tUytold cIbdA. Bau- 
□■■ntJ, Notkln, and Brum, OpnlhtfnLi)^ and lUi tLnilla. KiiUrjctiniciit ut thv 
■plecD In fever and La blood ooQdIIloDai Jaweln'i tJtpar^ujeau: Mood dla- 
lultgratluu and utilmlc cslarKenic^Qt. 

In Uie [iroceJing Iccturvs on auto- into xicution BouohardV 
main contention is that the human body forma poisons which 
but for tJii; watcliful activity of Itic climinutiug organs, cspwlally 
the kidneys, would injuriously react upon tlie body and endanger 
lifp. Although he dim-UBsea the subject of tlic entrance of poisons 
ttb fxlra, he doi» not deal at any lengUi with the question of how 
the body proti;ct« itself against the invasion of microbee. Sinew 
Bouchjird's book was published a now Hcbuol of pathnlogist* liaa 
arisen. Three men, working on different lines, have not only 
jndicated bow uuto-intoxication may be prevented by the activity 
of the healthy cmunctories, but liave also shown how the body 
it*elf may be protected ugainut discjiso by the opemtion of cert"in 
chemical and bio-chemical processes. Of recent writora who have 
given I'D us id enable attcnticju to this qitcsliou mcnlion hero need 
only be made of the work done by Charriii' and Herter,' aUo by 
Mtillcr and Briefrer. The Bubjcct, however, although still in ita 
infancy, has not been ignored by Bouchard as Lib scattered writ- 
ings show. 

In an earlier section of this revised edition I have inter- 
poBcd fresh materia] in the text and have tlius to some extent 



*"Lra DJitfiwcn KnttirpIIra ilo rOrgnninii*,'* Paris, 1808. 
■Hfrtcr, "l^cturta «u Chi-mic*! rotlioiogy." 
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anticipated much that in the following pages may be said of 
ttioflc cliemic-al dcft-tiMc of the organiwin whicli nrv a»jiK:iiited 
wiUi tliG structure and actinties of the celb that compose tho 
tieeues. Diseaec! is a complex matttir; sonieUmcs due to the 
entrance of bacteria into the body or caused by the abaorplioa 
of their toxins; it is agsinHt thc'sc that the human body pro* 
joct« such nntitral <ief«>ni«^ii an an alkalinity nf tlie blood, acid- 
ity of the gastric juice and urine, acidity of the perspiration 
and of the vaginal secretion. When micro-orgaiujinn have en- 
tered the body tlie question naturally EUggests itself: are tho 
symptoms due to a mwhanical disturbance cnuwd by the pres- 
ence of Uieee microbes or do they depend upon the circulatioa 
of poisonous products formed by the minute organisms? Med- 
ical opinion rather leans toward the latter view. In some dia- 
easea — e.g,, diphtheria — tlie microbes are at first only upon the 
fcurface of a raucoufl membrane, and yet there are very marked 
constitutional gymptoms. The injection of fluid cultures of 
bacteria from which the bacilli have hetfa removed by nttraUon 
IE also capabk of causing disease. Without knowing exactly 
how, the serum of blood can destroy pathogenic bai-teria. ThU 
power may depend upon the presence of proteida like enxymcs 
since scrum \w(» this property if it is exposed for more than 
an hour to a temperature of 56* C, while no loss of its anti- 
bacterial virtues is loduced by simply drying tlie fluid. To 
the bactericidal substance present in Hcnim Ttankin hati given 
the name of alexin. The substance itself is probiibiy derived from 
leucocytes. It is no uncommon thing for the blood of oiic animal 
when injected into tJio reins of another of a different species to 
cause the i,xiIored b1ood-corpu»cles of the receiving aiiimnl to un- 
dergo disintegrntion, and, should this occur to any considerable 
i>xtent, tliere is uttuatly ha>moglobiniiria. The chemical subsLantxs 
that confer upon blood this globulicidal property are called A«m<>- 
lyxint. By some writers tlie term hacleriolysins a applied to 
those chemical compoands in blood-serum that deetxoy bacteria. 
While both of these protective substances arc spoken of as atexiiu, 
it would bo better to discard the term alexin altogether, since 
hiemolyains and bflctoriolyslns are of a more complex chemical 
aature than are alexins generally. 
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One other natural def^nee of the body claims sttontion, anil 
thftt u vflmt ie known as phagocytosig or th« dcitrucUon of bac- 
teria by leucocytee, a doctrine firet enunciated by I'rof. Elie 
Metchnikoff, of the Pasteur InHtitutc, Pari*. MctclinikotT has 
ehown that when the human body is refractory and is invaded nt 
■ partictdar locality by difiOase-bcuring microbie, the biu:t<rriitl 
toxins exert a chejnical influence or cheniiotaxis, whereby leu- 
cocytes are drawn to the part affected. There occur (1) a dia- 
pedt'sis of whito corpuscle* from llie blood, and (2) phiigocvtosis 
in which warfare is waged between the microbes on the one hand, 
and the living cells on the otiior. Tn n refractory organism the 
polynuclear, nuclear corpuscles, or niicrophagos, a typo of leuco- 
cyte, kill tho microbes snd retire, leaving them to be taken up 
and digested by mononuclear corpuscles or niacrophaged, which 
are larger ccIIb than thoeo just mentioned. By this destruction 
of the microbe* health is retained and dixeaeo averted. It IB 
otherwise with the human body when it is run down or is in a 
receptive condition, for then the toxin* exert a negative chemio- 
taxis; and as there is neither diapedesia nor phagocytosis, the 
microbes multiply, disease develops, and the iufectioos umlady 
runs its course. 

To the alkalinity of the blood must be ascribed some of the 
totibactericidal power which tliiet fluid posse^os since it has 
been found that this property varies with and is proportional 
to its alkalinity. The alkalinity of the blood is therefore a 
great defense. Increased acidity of the plasma weakens vit.iI re- 
eiHtance and predisposes to disease. Certain morbid processes of 
theinselvee tend to increase tJiis acidity. It is known, for exam- 
ple, that fever causes a diminished alkalinity of the plasma. Of 
the several sources fnim which the blood receives it^ acid con- 
stituents, we might mention food, gastro-inteetinal fermentation, 
deranged metabolism giving rise to oxaluria snd rheunuitism; 
also disintegration of the nervons system followed by the pres- 
ence of excess of phosphoric ooid. The coma and stupor observed 
in the terminal stages of diabetes are generally admitted to be 
dne to the presence of acid in the blood. The sodium carbonate, 
whicli is nonnnily present in Mood and which confers upon it 
a degree of alkalinity, is in diabetes neutralized by organic acids, 
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particularly beta-oiybntj-ric acid. The soJium, tiim freotl from 
the carbonate, combines with tlic acid ant] is elimiDated by the 
kidnoy, thereby removing, as Herter maintains, soma of the 
harmful material. Similar combinations an probably formed 
with the ammonia of the blood, and, as a coiuequence, white 
tlicrc is a diminiehed excretion of iirca, there is a rise in the total 
nitrogeo of the ammonia elemenfa from 2 to 5 per cent in health 
to 25 per citnt. in tliis malady. In diUti^ stomach, too, tlie 
absorption of organic acids from tins vi&cus is followed by acid- 
osis. 

Into the iiiibject of the agglutinating action of blood, or tho 
power conferred in certain infectious disejims upon blood by 
toxins that liave found their way thereto, vhei^y are brought 
about cessation of movement and a clamping tojsiethcr of the 
specific inicro-organiKtiis, as seen in Widal's reaction iu typhoid 
feyer, we cannot enter, nor can we deal with antitoxins, since 
thc*e arc beyond the scope of ihij« book, and, bwiidw Uic subject 
IB still obscure. So far as antitoiins, however, concern us here, 
it is an interesting fiict tlitit where an atiimat hu« once beca 
poisoned, either with pathogenic bacteria or witJi their productn, 
there is conferred upon thut unimal an immunity to subsequent 
invai^ions of the micro-ot;gani8ins which is due to the prc«cncv 
of specific products arising either out of the reaction of its leu- 
coqrtes to the microbes, or they come from the bacteria aiooe and 
act by diminishing the receptivity of the organism and atimu- 
lating its natural powcns of defi.<nse. 

fiiome persona are known to be more Biiscepttbie to poisons 
than otiicrs. There is such a thing as individual idiosyncrasy. 
One penwn may sufTer very readily and severely from the eHvc ts 
of a poison, while another scarcely suffers at all. This is seen 
in the action of morphine and alcohol; ulso in lead poisoning.* 
I am unable to offer any explanation of this individoal pecul- 
iarity, but if the inquiry were pioshed to its ultimatum the cause 
would be found to reside in the cells of the body. 

It is only within recent years that the formation of a& 
"internal secretion" by various glands of the body has come to 
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be recognlxed, particularly of such glands as Die pancreas, thy- 
roid, and suprarenal. There may be several purposes served by 
such ft eecri.'tion. Probnbly dome of these Becrctions are pro- 
tective. It would appear as if the thyroid gland destroyed 
Eiibstntices that induce (edymn, low toriiperature, mid debility, 
etc. In order to bring about these accidents it ia only necewtury 
to extirpate the thyroid gland. After removal of the pancreaa, 
for example, diabetua occur. It was Brown-S^uard who drew 
stteoiioa to the rejuveniiting eflects of tc^liculur juice. The 
beneficial influences of internal aecretions and of the interaction 
of glands are seen in the retardation of cancer of the breuHt by 
removal of the ovarifs and by castration in the treatment of 
osteomalacia in the fcnmle. To Beatson, of Glasgow, we are 
indebted for rnueli tbnt wo know of thin subject. 

For centuries tlie function of the thyroid gland was unknown. 
It was not until Itevcrdiu and Koclier, of Switzerland, and Hor»> 
ley, of liondon, eitirpated tlje gland thfit we got to know some- 
thing of its fuuclion, while as regards tlie tberupt-utic value of 
thyroid juice in the treatment of myxccdema my colleague. Dr. 
George Murray, of tliis city.cnnlayclaim to having been one of the 
earliest pioneers. It wax tlie two Swi.ta surgeons who showed not 
only that removal of the thyroid was followed by myxcedema, but 
that n peculiar condition wor observed in children when the gland 
was congenitally defective. They also drew attention to the fact 
that when the gland is enlarged and too much thyroid juice enters 
the economy f!ie processes of metabolism are hastened, palpita- 
tion is experienced, nnd tbero occur exophthalmos, muscular 
tremors, and slight rise of temperature. It i« only recently, 
however, that some of these symptoms have come to be attributed 
to noto-lntoiication. From the gland Notkin ha* removed two 
Bubstances: thynproteid. a genuine toxin; and thyroAodine, 
from which two albuminous bodies can be obtaincil, — one a 
globulin and the other an enzyme. It is to the operation of 
thyro-iodine, or iodothyrin as it is somctimrs called that Bau- 
mann attributes the special action of the thyroid gland, the 
gland ittelf forming this substance from iodine elements in the 
food. Notkin's thyro-proteid is toxic. When injects into 
animals it causes symptoms analogous to those observed ja 
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cacliexia strumlpriva. Tliit miUtauce represents the cnllnid 
material of the gland, and ia considered to be. not a product 
of MCretion, but an ctTcio subEtaucc which the glsud climiuati*. 
Alter thyroidectomy it ia thia autetance vhich, accumulatin}* 
in the body, is believed to be the cause of the particolar eymp- 
toffls that follow ablation of Uic gland. In tlic nomiai state 
this material ia destroyed or neutralized by the other element 
juift fpolicn of a* an enzyme and which is really sccrcled by the 
gland. Other bodies have been iaolnted, e.g., a pliospho-nlbu- 
minatcd substance rownibliug the thjTO-nuclco-nlbumin of Ham- 
inaniten. &Iorktonne holda the riew that it in the function of 
the thyroid to collect tlie mucin contained in tbe blood and to 
transform it ayntlietically into nucleo-albumin in tlic gray cor- 
tical substance of the viscus. When the gland ia extirpated this 
transfonnstion ceases, mucin accuitiulutes in different parte of 
the body and gives rise to myxoedona. Opinions are atill divided 
aa to the function of the thyroid gland, but, according to Charrin, 
it would appear as if it removed from the blood a phospliorat*^-!! 
nucleo-albumin which haa a aligbtly acid reaction ; also tbat the 
gland eecretm an aUcaloidal leucomaino or thvro-»ntikixin which 
neutralises the nncteo-albnmin just mentioned and forms with it 
a new eubBtanco necessary for tlio nutrition and development of 
the bo<ly. The tliyroid gland would thus have a double function 
to perform: antitoxic and nutritive. The theories just enan- 
ciated all include removal of potflons from the blood. BungC* 
ia opposed to this teaching and he basea his opposition upon 
what be observed after incomplete removal of the gland. It is 
a welMoiown fact tliat if a small portion of the thyroid ia left H 
the usual symptoms that follow tliyrotomy do not develop. 
Bungv'a contention is that it ia Mtriimely unlikely the amall 
portion left could remove from the blood what had hitherto been 
removed by the whole gland. Hi* ojiitiion, therefore, is that 
the thyroid gives off to the blood small quantities of a ferment ^ 
that influenc«« the metabolism of the body. ^M 

An account of the supposed functions of the Oiyroid g!an<I^ 
would searccly he complete in a book on auto-intoxicalion which 
failed to talce notice of the ingenious theory enunciated bj Dr. F. 

■ *Fli}*«lologicaI and I^tliotogical ChcmLtrj-," Banj^ 
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Blum in Vircham's Arehiv, 1901. To him th« function ot Hie 
tljyroid gliind if not so much to form an intemai opcivtion which 
passM into the blood an to »ehe upon and render harmlt^e cortaia 
toxic BHbstancos that arc formed iu th« intt^tioe end find their 
way into the circulation. Taking a certain number of dogs 
upon whom ho had performod tliyroidecloniy, ha ffil some of 
tliem upon milk am] others upon meat. Among the animala fed 
upon meat the mortality was as high as 96 per cent.; whorctw, 
of the dogs fed upon milk or milk and bread, 40 per cent, aur- 
vired the twentietli day afti-r the operation. Eighty per c«it. 
remained well as long as tlie milk diet waa continued, but many 
of them died very quickly when meat was subElituted for milk. 
It is not for a moment maintained that meat iii in itself toxic 
and that it is rendered innocuous by the secretion of the thyroid 
gland. Wlinl is admitted is that certain toxins are formed in 
the iuteatinal canal by tlie operation of bacteria upon food and 
th«t ment favors their production, while the micro-organ is ma in 
milk rather suspend the development of the ordinary microbee 
usually met with in the alimentary canal. According to Blum, 
it is these bacterial toiins of intestinal origin, entfroioxins, 
that the thyroid gland seixes and destroys. When the thyroid 
gland is absent or diaeased the absorbed toxins from the intes- 
tine produce change* in the body resembling myxccdema, vii. : 
tetany, creliniem, and other neuroeea. On microscopical exam- 
ination the kidneys of the doga operated upon often exhibited the 
changes obscrveil in interstitial nephritis. Blum, still furtlxT 
theorising, states that the circulating ejiterotorins are seized by 
tlie thyroid gland and converted by it into a fresh toxic mib- 
ttance containing iodine and named by him thyreoloxalbumin, 
fl Bubsfance which is said to correspond more or k»e closely with 
the artificially iaolated iodothyrin. To these experiments con- 
siderable clinical importance must be attuched. They show, at 
ony rnto, that the production of toxins tn the intetitinai canal 
can be limited by a milk diet 

Several of tlie glands of the body are functionally inter- 
related, e.ji., the thyroid and pituitary, thyroid and ovary or 
tcBtis. In cretins the tetttes are usually atrophied. Most physt> 
dam are familiar with the enlargement of the thyroid that occun 
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during pregnancy and often too at menstnution. In one of mv 
own patients removal of the ntems and ovaries was followed 
within a few weeks by acute enlargement of the thyroid and 
marked exopbtbalmoe, with tremor and palpitation of the heart. 

It was Brown-S^uard' who first directed attention to the 
internal secretion of the testes. For mndi that we know of 
the function of the suprarenal bodies we are indebted to Schafer 
and George Oliver. These glands according to Zncco, Sapino^ 
and Albanese, protect the economy against muscular poisona. 
Tliey are supposed fn remove worn-out pigments from the blood 
and either to efore them np as chromogens or transform them so 
that they can be eliminated by the orine. When the adrenals 
are destroyed there is loss of moBcnlar power and a sense of very 
great feebleness, as in Addison's disease. It is worth remem- 
bering from a therapeutic point of view that, while the injection 
of thyroid juice effects great improvement in myroedematoos 
patients, in those who are suffering from Addison's disease sapra- 
renal extract is practically without influence. Opotherapy is 
therefore not without its limits, and experience has shown that 
it is not witliout its dangers, as witness the emaciation that fol- 
lows the administration of thyroid juice. The removal of the 
suprarenal boiiios even under careful antiseptic precautions is 
always a severe operation. Animals, as a rule, do not survive 
the operation well, although a dog experimented upon by Pol 
lived four and one-half months. Hats probably bear the opera- 
tion best of all animals. The rich supply of nerve-fibers to the 
glands and the close connection of the latter with the sympathetic 
nervous system explain why it is that extirpation of the adrenals 
is borne so badly. 

The pituitary body is often found to be enlarged after 
extirpation of the tliyroid; also in sporadic cretinism and goiter. 
Iodine, too, is fnund in the pituitary. These facts suggest that 
the thyroid gland and pituitary body are somewhat interrelated 
in function. Disease of the pituitary body leads to malnutrition 
and to what is known as acromegaly. 

The liver is one of the most important glands of the body, 
and has a distinct sentinel duty to perform. Healthy meat 
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foods can become toxic when badly digcetoij or imperfectly 
transformed. Grave nrffinic symptome develop in dogs in 
whom an Eck fistula hns bcf'ii mmie whereby the veua porta ia 
made to pour its contentB into the vena cava bo that the blood 
roming from the inUstine does not pass through the liver at all. 
So long as animals that have unJergone this operation are nour- 
ished upon milk and bread tlioy do well, but they become sleepy, 
convulsed, and comatose when fed upon meat. Neneki has shown 
that these symptotnB are mostly due to the prcscnco in the blood 
of carbamate of ammonia, the precursor of urea. This harm- 
ful carbamate can be f^t from the products of digestion of 
meat tn vitro aa well a« from tlie stomach. 

It is unneceesaTy to deal with the functions of the other 
glands of tlie body. When Uie ipleen, for example, is removed 
Laudenbach found tliat animals thus experimented upon became 
the subjcclB of a form of cachexia that in time proved fatal. For 
the blood to remain nonnal the spleen must he intact. Febrilft 
processes are largely due to operations taking place in the paren- 
chyma of this organ throuj;h tlic intensity of phagocytic action. 

In actitc infectious fevers and in certain forms of poisonini; 
there i« often found enlargement of tiic spiei'n. 0, Dawcin," in 
trying to solve wrperimentally the problem as to why the spleen is 
enlarged in some fevers and not in others found, that if large 
doses of sodium and potassium chlorate were given to dogs the 
resulting splenic enlargement was directly proportional to the 
number of red corpuscles destroyed by the drugs. He found that 
a decrease of 1,000,000 erythrocytt* in 1 cubic millimeter of 
blood corresponded to a spleen twice, and a decrease of 3,000,000 
to a spleen five limes, its normal size. In nihbits pota*i»ium chlo- 
rate does not cause disintegration of blood-cella, and thereiore the 
spleen rather sliTiiiks than cnliirgc*. Splenic enlargement is 
therefore not due to any apeciiic action of the drugnpon the spleen 
or upon the splenic nerves. Toluylcndiamin produces the same 
results by breaking up the rod blood-cells. The splenic enlarge- 
ment is due to the spleen harboring the broken-<!o5vn blood-cor- 
puscles. This functional activity is followed by hyperamia and 
by hyperplasia. In order that the spleen shall enlarge the poison 

' YireboV* AreliiT, Bd. 161, bt. 3, p. 441. 
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mBBt cause disintegration of the blood-corpnsclee. There most, 
in fact, be a rapidly progressing amemia. The products of 
broken-down blood-coTpuscles when seized upon by the cells of 
the splenic pulp probably have a stimulating influence upon the 
latter, and as a consequence hypenemia and overgrowth occur. 
In chlorosis there is no enlargement of the spleen, because there 
is rather a deficiency in the formation of blood than destruction 
of it. When we remember that the splenic arteries communicate 
directly with the splenic pnlp it is easy to understand how the 
cells have every opportunity of retaining and destroying abnor- 
mal or dead blood-corpuscles. If another example were required 
of the spleen being the grave of blood-corpnscles maition need 
only be made of the condition of this organ in leokasmia. This 
disease is no longer regarded as a primary affection of the spleen. 
The enlai^meot of the spleen in this malady ia partly due to the 
fact that its pulp is often packed with dead leucocytes. Some 
cases of leuksemia are the reealt of an auto-lntozication that prol>- 
ably had an intestinal origin. In a few instances I have seen it 
follow typhoid fever, while in others there has been a history of 
some obscure form of intestinal illness. 



CHAPTER 11. 



AdTO-INTOXIOATION of ISTEaTINAL OainiN, 



Bouchard knd •uto-lnlOTlrailoti. Umier. o( M*rl>urs, kod lil* llmltallona nr Iba 
tfTiD muU-lDtoilcktlon, Too cicluilvo ■ llmiLBCIOD. Il'mmntar: auto-inlctl- 

callon. Indlcanurla. EiiUniiilton of IndlTia In tb* urine. Albu and bla 
ClaHlflratloD of auto-lntDikatlDni. Hkra-orRaiiliina ta th* atlmaotarr 
canal; vtrulonn of. Int<>i'>lDn nTiiu aulo-lntuili^atlcin. SUreomnla: lymp- 
tom* ot. Rt«ri^oriMnla In pri'iinanF]'. tnlvMlnal abalrucUon. aad urannla, Tba 
UB control lab !■• vamllliix nf pniCiisnef and auto- Intoxication. Plnarr], tlouffo 
da SainI Blalic. Dlrmoirr and Marcfl Uagt. Oitrttl\t'n asd aulo-lnlnilca- 
Hon. Vl*va ot A. t. Cnnhl and V^rvtorn. Add (iroducu In oiimiu In tbo 
Uamca. Ttio "dyipcfitic Uvsr" and clrrboila. Oplnloua o( Dolx aod Itlioslil. 
iDttaUoBl astlaopMa. VIrw* ol auttiarf pro and con. 

Bactkuiolooy as an cxplnnalioa of the cniisc nf di««a«e 
is in ttiese days supplemented by the doctniiA ol poisons. 
Nearly all writi-re on this subject admit that it was Bouchard 
who gave tlie theory of auto-intoxir^tion its proper position in 
niodical literature. Prior to him, as Albu has pointed out, 
obeiervationti had bec^n tiiadc In Germany, but it w&k tb« French 
physician who i^th^red together the data from which he wove 
Iiij> Uieory of auto-mtoxicatiou wlien% he »eek» to explain »elf- 
poisoning of man by metabolic products formed by t!ie organism 
ibelf or by toxins produced witliin the gostro-intestinsl cana]. 
Deranged metabolism must alter the character of terminal or- 
ganic products just &s impcrfwt elimination leads to their accu- 
mulation within the body. Symptoms of poisoning, therefore, 
may be due either to overproduction or to retention of physio- 
Ingical or pathologieal produot». Pr. F. Mtiller, of Marburg, 
prefers rigidly to limit the term auto-intoxication. He would 
not include the effect produced by poisons that have been intro- 
duced from the outside, nor the influence of toxins formed in 
the interior of the body by microb«i, as in infectious fcvcr«, 
but would restrict it to itueh conditiomi aH cnrbnnic acid poisoning 
and its slowly asphyxiating consequences; also uraemia, diabetic 
coma, and •ucfa pfttbological conditions as arc due to imperfect 
thyroid and suprarenal gland activity. It is to be remembered 
that many of the poisons formed within the aJimcntury canal are 
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pt»iluc{« not of tlio organifm iteolf, but of the microbe* that 
inhabit the inteatinal tract. Into the inteetiue tiiere paw 
from many sourtMis both harmless and harmful Eubstnoccs. The 
pancreas and tiver, na well as tlie tubular glanda of the mu- 
ooti« membrane, ani conxtaDtly divcrliiig into the alimentary 
canal numcrouB bodies, including fermentu of all Idodii, of 
which the economy trit* to rid itself. The lining mucoua mem- 
brane of tlie intoBline in excretory an well as secretory, for if 
corrosive sublimntc be injected into the vein of the ear of a rabbit 
the animal <lieti and at the atitopity Uii^re !s found tilcerttton of 
the large Intcstini?. Arsenic injected into tbe blood is in a 
eimilar, but in a lew «evcre manner eliminated by the muooua 
membrane of the stomach. In the contents of the gastro-infes- 
tinal camil two disintegrating pn>ck'iwei! are at work: fermento' 
tion of the carbohydratea from decompoeition and puirefacHon 
con»<H{iiciil iip(i[] the breaking down of proteids, a proccM whidi 
ia attended by the formation of subBtancea that give off on 
extremely unplcagant odor. 

We feel disposed to embrace within the term auto-intoxirm- 
tion more than Miiller allowa. In one form of auto-intoxication 
poisona are formed in the interior of tbe cells of the IkkIj 
»» a result of metflbnlism: in wiother they »ro formed within 
the intestinal canal from decomposition or putrefaction of tbe 
food as a coneequeurc of the operation of formed and tinfonncd 
lerments, or llwy originate in a deranged ehemistrj- of diges- 
tion which allows of the production of tonic bodies from in- 
gested food. IIcmmet«r' doubte the rcftiity of some of the 
hitherto accepted forms of auto-intoxication on the grooad 
that the presence of chemical toxins has not t)ccn demonstratex) 
in the blood of patients; also that if a.uto>intoxication ia 
such ft colnmon thing people ought to become accustomed 
to the presence in tlte blood of tliese toxins just as they do to 
morphine and alcohol. He is of the opinion tliat the attacks 
come and go too abruptly to be due to poisoning; but it i« 
this very fact that auggcsts the probability of their being tox- 
gemic, since there must be in the intestine at times sudden 
evolutions of poison and almost just as quickly « rapid elimioa- 
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tion of them. No one can vatch a caeo of sc?pticxniis without 
being struck by fiiosc facte, ani^, altliough ecpticuMnia and anto- 
intoxication from an intestinal eource are not exactly parallel 
conditions, and therefore compnrablc, yet tlicre is in many re- 
epecte a considerable similarity between these two forms of tox- 
emia. Hernmetcr couBidors that many of Uie symptom* usually 
attributed to inteetinal autotoxis are reflex in tlicir nature. Miiller 
is of the opinion, on tbe otlior hand. Itint one iTiipnrtant cause 
in operation is hereditary predisposition. While not altogether 
discarding the Uieorj-, UcmmotoT pleads for caution in accepting 
all Uiat is attempted (o be explained on the terms of auto-intoxi- 
cation. One of the best criteria of the putrefaction of pioteid food 
in the inteatJne is the presence of an increased amount of ethereal 
sulphates in the urine. The putrefactive products in tbe intes- 
tine vary with the microbes present Sometimes the products 
formed are harmless amido-acidn and phenols, at other times 
they are toxalbumlne. In the human intestine under normal 
cireunwtanct* there arc formed an a cotiBCtpienoc of the putre- 
faction of protcid food such aromatic bodies as indol, skatol, 
and l^ieaol. One portion of each of thitrc bodies is eliiniunte<l 
in the feces, while the other is reabsorbed and oxidized. Finally, 
in the liver the abimrhcd portion enters into sulphur conibi- 
Bltiona and is excreted by the kidneys combined with potas- 
num salta, principally in the form of indoxyl-eulphate of po- 
taffiium. While indican and the sulphur eonjugnted adds are 
present in small quantity in normal urine, tbcy are sometimea 
found there in large i]ua[ititi<s under pathological conditione. 
They are increased, for example, in intestinal oli^tniction, diaiv 
rbcea, typhoid fever, peritonitis, in internal abdominal suppura- 
tion, and in cancer of the stomach. Tiidicauuria has been 
found in lead and arsenical poisoning and in severe types of 
BUBinia and chronic phthisis. A comparatively eaay method of 
detecting indican in the urine is that recommended by lail^, 
Til. : fill one-half of a test tube with urine and add nearly the 
nine quantity of hydrochloric acid, 2 to 3 cubic centimeters of 
cfalorofom), and a drop or two of liquor ferri perchloridi. Rt- 
Terec the tnbe a few times. The diloroform separates out and 
is colored blue. On gently beating the tube a red rvacUou is 
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obtained. The quantitative tcet for indtcan is a color one, but 
it id tedi(iii« to ftppl)'. Tlie avirafw quantity of indican io Uic 
urine of 2-4 houts is, according to Uoppc-Sejler, O.IJ gtain to 
0.27 gram. Since, however, it is in the lixt^r that the putre- 
factive bodies already raentioned are converted into conjugated 
sulphur compouiidB wo would naturally expect that in hepatic 
inadequacy theso would be diminiithed in tlie urine. As a matter 
of fact, that occurs. The complex eulphur bodiee have been 
found to be dimiuiiilH'd in cirrhoKis and in cancer ot the liver. 

Aibu' claselSes auto-intoxicationB under four groups: (1) 
auto- intoxication eaun^d by lo»« of function of an organ, — e.g.. 
inyxoedema, pancreatic diabetes, Addison's disease, etc.; (3) 
auto-intoxication due to general abnormalities of mctabaliatn, — 
«.g., gout and oxaluHa; (A) auto-inUixiatlion from rvti-utioii 
of physiological products of metabolism in the various organs, 
as wjtn»a tlic toxic phenomeDA observed after extensive burns 
of the skin; (-1) auto-intoxicatton eaui<ed by overj>rodactjoa of 
phjBioIogical and pathological products of the organisms, — e.g.. 
iwetouuria and Ui<; coma of dinbot4.'» and cancer. Atbeutiou is 
drawn to Albu's classification only as a convenient mode of 
grouping togt-tber the phcnoincna of suto-intoxieutton, and not 
with any intention of adhering to it in these pages. 

Of the diseased conditions tbut are generally attributed to 
abnormal decoin posit tomi occurring in the intcwtine mention need 
ooly be made of a few, — e.g., gaatro-inteetinal catarrh, epilepsy, 
leulcKXaia, rickets, certain i;kiu afTections, chlorosis., etc. T'aking 
any one of these maladies, what proof have we that such and auch 
a diflcaae is the result of intestinal docomjxwition or putrefaction ? 
The ingestion of decoin|>o#ing animal food, for example, may bo 
followed by symptoms not nnlike tliose observed in typhoid 
ferer, ptomatropia poisoning, and gastroHMiteritis. Quito apiirt 
from the cliaractcr of the food taken, it is knovm that stagnation 
in the intestinal tract is followed by decomposition and putre- 
faction of the contents in a particular part of the alimentary 
caoaL Wherever such a delay occurs microw)rganiims flourish. 
Decomposition takes place in the stomach when thitt organ has 
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become incapable of propelling ite contente. Ileus and etrangu- 
lation of tlie inU'stine proiluen Kiiuilar rosuU*. The normal 
Imbitat of micro-organisms liaii only to he disturbed for serious 
couEeqiK-nocs to follow. There are myriads of microhc« normally 
in the mouth and gastra*intMinal tract of adult man. When 
these have their surroundingB altered or when they pass into 
other places or organs it is tht^ that tliey CAuse disease- Proof 
of this is Been in the operations of pneumococci. The bacterium 
coli, too, whieli is harnd(«s when in the intestine, causes fatal 
peritonitis when it finds its way into the abdominal cavity, and 
IiycloDcphritis when in the urinary tract. It is not always easy 
to demonstrate the path by which mierobeti para into the system 
from the intestinal canal. Nocard, Desonby, and Porcher' are 
of opinion that "during the abtiorplinu of food wholv battalions 
of microbes pass from the inteetine into the chyle and blood- 
V(««cl8 ; that these are rendered harmless in the lungs and oth^r 
organs and arc, for the most part, eliminated by the urine." It 
is when the vitality of the ti^ues is reduced that microbes Snd 
conditions most favorable for their developinent. A healthy man 
can resist the action of microbes. It is when he gets run down 
in Iii'iilth that he becomes a prey to them. Noisscr bas shown 
that the chyle, blood, and internal organs of healthy animaln 
can remain free from germs after the administration of food 
rich in microbea. The intestinal mucous mombrtme is not always 
a protective barrier. Virulent bacteria, for example, when intro- 
duced by the mouth can penetrate the intestinal wall, as is shown 
in meat poisoning and tuberculosis caused by contaminated milk. 
Au tiuliealtby condition of the intc^^tiunl wall facilitates the 
passage of such microbes through it as the colon bacillui^. In 
children who Iiave died from acute gastro-enteritia the blood 
and internal organs have been found by Czeriiy and Ilcubncr 
to contain bacteria tliat had evidently escaped from tfie intestinal 
canal. In strangulated hernia, too, bacteria have been found io 
the sac. Jliiller, while not accepting in tola the Uieory of auto- 
intoxication, considers such caM« as those just mentioned to bu 
rather of a contagious character ood due to the entrance into 
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the sjrstem of microbefl from without; eifo that, CTCn when the 
bacilluH coli tfl found awav from the intestinal tract, thia microbe 
vf)i« probably introduced from without by means of food. He ia 
of the opinion, too, that niicrobc* when introduced from without 
ore alwaj? more dangerous than those that have been for a period 
inhabiting the intestinal canal, since tlic individual under these 
circumEtaucce ought to ha?e developed an immunity to th«ir 
producrU. It is sometimes extremely dillicult to dlfTerentiate 
between infection and suto-intoxication. The greater the length 
of the period of incubation after cxiM»ure, the praenos ot en- 
largement of the Fpteen and feveriaJmesB, siis^^t infection ; but 
it is well to reinvnibtT tliat with certain c)b»«8 of poisons there 
may be a period of incubation of one w two days before symp- 
toms develop. 

Storoonemia is & complex oondition. The symptoms ob- 
HLTV(!(I are romiting, collapse; cold, clammy perspiration ; small, 
rapid pnUe; retention of tlin intelligence, and death from 
asthenia. It is not necessary that there should be intestinal 
oliHtruction to cnuste stcrcora-mia. While chronic constipation 
causing obstruction may induce it, stercorsmia may yet occur 
without this. It occnsioiiully develops in ponous wlioee kid- 
neys are diseased, and may tlierefore be nriemic. I have also 
seen it occur and prove fat»l in a case where after abdominal 
section the surgeon in dosing the wound had inadvertently 
stitched a piece of iuti?:<tinc to the abdominal wall and where 
a tistiilouB o]>Gning auhaequently formed. Here, although tl>ere 
was free escape for the intestinal contents, fatal poisoning Btill 
occurred either from absorption of toxins or from tlie pas- 
sage of microbes through the injured wall of the inte^ine. 
Unci* brought before the Obstetrical Society of France (April, 
1901) ttiree cases of stercorsemia occurring during pregnancy. 
In one of the cb^m abortion in tlie nK^nd month of pregnancy 
seemed imminent: there were albuminuria and a rise of tern* 
perature, but the use of cnemata, coupScd with Um) admiiustra- 
tioii of saline aperients was followed by the escape of hardened 
fnces, and thereafter the uterine hicmorrliago ceased, tl>c tem- 



' L'OiMtr«lru]ac, M»f IS, ISQl, quoUd in Suiiplciii. to Urit. UaL 
Jfnuiul, Aug. U, IWL 



AirraiNTOXTCATION OF IKTESTrSAL ORIGIN. 



peraturc fell, tmd the pregnancy procwdcd. In another of 
Mact's casws hypereme*is was very pronounced. By means of 
encniatn and purgatives large fsoal mu^ix wore pat<;H>d »nd 
pregnancy advnnccd. In a tliird case them were albuminuria 
and vomiting, with constipation of several days' duration. All 
of tliesc symptoms cenecd after the ad minimi ration of rhubarb 
and benzo-naphthol. One feature present in Maci's patients was 
obstinato constipiition, Budin, the Fri-noh oMctrician, taught 
that constipation in pregnant women who are the subjects of 
alhuminuria was often due to milk diet. 8tercortemia ititclf 
may be a cauf>e of albuminuria, rise of temperature, and vom- 
iting. 

SupprcAsion of urine in uraemia is indirectly a can»e of 
vomiting. It is difficult to say, when vomtting has continued 
for a length of time, wIkjIIht the enicsiK of itft-lf may not he the 
cause of the oliguria. The relation of cauee and effect is not 
always quite clear. A short while ago I had under my care in 
the Newcastle-upon-'i'yne Infirmary a man, aged 60, who for 
twenty-eight years had workeil in a lead factory. His case was 
supposed to be one of lead colic at fir«t, and subsequently of 
int«etiual obetnietiou. He was extremely ill on admission, and 
during the few days he was in the surgical ward there was fre- 
quent vomiting, the material brought up being a thin, greenish* 
yellow liquid, ftrongly fa-eal in odor. It wag stati-d that tlie 
bowels had not been opened for eight days. The fiecal vomiting 
aiid hintory of constipation «iigg»>«U'd intestinal obstruction, but 
there was no distension of the abdomen, and although patient 
was extremely thin no mass could he felt. The man, when first 
I saw him, looked very ill: his eyes were prominent and fiied; 
Mil he-art's sounds were feeble, the pulse was itinuU and there was 
a sense of air-hunger which, with no physical signs of disease 
in the chewt, tlie deepest renpinitiong did not seem to appease. 
The case presented all the characters of an auto* intoxication. 
Although enemata and salines brought away large quantities of 
iaxAl matter patient was not relieved, for the stprcora'inia con- 
tinued. There was very marked oliguria from the first, followed 
by suppression. A catheter passed into the bladder drew off three 
Or four teaspoonfuls of urine which on examination was found 
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io be highly Dlbnminous. Od the tiiiid and fourth Aaj after he 
entered the infirmary the m&n diod, his Rymptoms of fix>cal vom- 
iting, etc, never having abated. At the autopsy the gaatrO' 
infeetiniil tract was found throughout to be quite healthy, but 
tlic kiducj-s wore cystic and contracted and belonged to the type 
known as the small, granular kidD(;y. How to explain tiie vli^r- 
concmia in Uiis patient is rather difficult on any other lines than 
that in the early stages of tlie illnoM the vomiting wa« unuinic 
Since in previous pages 1 have more than once alluded to 
autotoiis in pregnancy, this is perhaps the proper place to draw 
attention, at greater length, to the mixed form of auto-intozica- 
tioD that occurs during pregnancy and which is belicvod to bo 
partly renal, hepatic, intestinal, and the consequence of altered 
metabolism. Women who are with child are often the subjects 
of digestive derangements of which uncontrollabU vomiting ia 
a moat distressing and exhausting accompaniment Morning 
atoknesg as a sign of pregnancy may occur at any #tage, but the 
vomiting to which I wish particularly to refer is that severe 
form met with usually Jn the latter months of utero-gcstation, 
not necessarily in tlie morning, but at any hour of the day, and 
which if not cheeked may lead to deuUi. Numerous theories have 
been brought forward to explain it. Ulany physicians regard it 
as hysterical and therefore speak of it ae a neurosis; others 
maintain that it is reflex in its causation and due to some ab- 
normal development of the gravid uterus or to organic disease 
of the aduexa, while by an increasing number of observers it is 
believed to be a symptom of auto-intoxication. Since in eome 
instances the vomiting of prcgnaocy is controlled by bromides, 
this circumstance suggests that it con be of purely nervous 
origin. How far it is duo to heightened t«naioB of the cervix 
(Copeman), retroveniion or anteversion of the womb (Caseaux 
and Griiilly Hewitt), lUceration of the "os" (Bennett), byper- 
ostbeaia or rigidity of the internal "os," alternate rhythmic dis- 
teitfiioa and contraction of the uterus, it is unnecenary to die- 
cuss. Here we are rather couccrued witlt the powibility that in 
m»ay pregnant women the vomiting is the expression of s tox- 
lemia due bo the absorption of poisons subsequently to be ntco- 
tiaucd. 
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Dnring pregnancy it is gcnerftUy admitted that the blood 
becomes altered in composition, and that aa effete mattt-r ia 
present in excis* a burden is imposed upon the eliminating organs 
for its removal. The developing fcetus contributes ite quota of 
waete matcriul to the mut^^rutil blood, but that it it not the ftource 
of poisoning is shown by the oecurrence of eclampsia in women 
who are the subjects of hydatidiform mole. Should, through 
any cause, aa important emunctory fail to accorapliiih its proper 
amount of work, such nervous derangements aa vomiting and 
convulsions ar« liable to arise. It is impossible, when tliese 
symptoms appear, always to name the particular eliminating 
organ that is at fault. Probably there is more than one. Albu- 
minuria in a pregnant woman is regarded as a menace to health 
and as an indication of toxa-mia. Ptnard and BoufTe de Saint 
Blaise have drawn attention to the important part played by 
the liver and kidneys in auto- intoxication. They regard the 
vomiting of pregnancy as a sign of hepatic toxaemia and of 
similar signiiicance to eclampsia, ptyalism, and other disorders. 
Dirmoeor in 1897 expressed tlie opinion that the intractable 
vomiting of pregnancy is due to the absorption of such putre- 
factive products OS iudol and ekatol. In analyzing the urine in 
6 grave cases he found (1) urobilin, (2) the coloring matter of 
blood in 4 cases, (3) truce of albumin, (4) peptone in 4 eases, 
(5) acetone in 4 cases, (6) excess of oxalic acid, (7) eicess of 
indol and skatol, and (8) hyaline and granular tube casts iu 3 
esses. Dimioiter tlierefoie maintains that (a) metabolism is 
increased in alt the patienis; (b) that such sbuonnat bodies as 
albumin, urobilin, acetone, and peptone arc found; fc) occa- 
sionaJly that acute nephritis ie pn^cnt Just as it is not a single 
poi«on tlint is present so probably there is at fault more than 
one defective organ. Since the causes of the vomiting of preg- 
nancy arc tlierefore many, auto-intoxication probably pluys a 
part, and that not the least important The patient vomits be- 
cause she is poisoned. Uarcel Hngt (Oatelte Hehdomadaire de 
Mideeiru, etc., September, 1901) considers auto-intoxication to 
be the commonest cause of the vomiting of pregnancy. lie holds 
that pr^j^Dancy, by overloading the blood, imposes burdens upon 
tbe emoDctoiies; also that it Impedw the fuucUons of previously 
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healthy organs by tbe preeanre exerda«d by Qie gravid tif«nift or 
it may be that tlivrv is the dcrolopmoot of some unusual form 
of toxins. 

Ouo othor cause of auto-intoxication must be alluded to, 
and that tti the overexcifement iTtM'|>nrnhli> from thfi undue ha«t4< 
and the abnormal conditions of modem life. Alex, v. d. Po^hl, of 
St. Peteraburg,' has recently contribute A jrajK-r to the oliiflida- 
tion of this queetion which formed the subject of discuseion by 
Profiswor Vervrom at a meeting of Germsn natunli^le and 
mrdical men in 1901. Vcrwoni drawi • distinction between 
avcrcjcitcmcnt of the nerves and their exhaustion. Indepen- 
dently of each other, thew? two pliy«tcinn» carried out a «erit« of 
researches bearing upon the subject of ovcrexcitement, mentally, 
bodily, ani) spxunlly. Vcrwom arrived at the conclusion that 
in consequence of OTcrexertion there is induced a tojucmia to 
wliicli oxcMc of carbon dioxide in the tiseucs largely contribule«. 
He explainfl the senite of exhaustion after laborious worlc on the 
thcon,' of the available oxygen that is normally stored up in the 
nerve centers having been largely consumed. PoobI holds a 
similar opinion : he considers that there is diminished tissue or 
inlertutl respiration due to altered nerve metabolism resulting 
from overexcitement. Urinary analj-sis strengthens thi« nip- 
poeitioo. Overexertion reduces the alkalinity of the tissues. 
Not only doc« tbe urine become more acid, but tbe tiwucs them- 
selves exhibit a similar chemical reaction owing to the accumu- 
lation therein of «uch product* a» Inctic acid. Fatigue lowere 
the energy of the normal oxidation processes of the tissues. 
Whenever internal respimtton is diinini!«hed lactic and other 
a(rids arc not ttulliciently oxidized; they accurauUte and act botli 
aa local and general poisons. A sense of undue fatigue is re- 
moved by breathing f nsih air and by draughts of alkaline mineml 
water*. To the causation of toxiemia consequent upon over- 
excitement such intermediary nwimilation products as xanthin, 
hypoxanthin, and neurin, as well as ladic acid, in all probability 
contribute especially by the influtnce they exert upon Uie renal 
cell* while being eliminated by the kidneya. So far aa Ui« que»- 
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tion of overfatigue is concerned, nerve centers are more aua- 
ceptible than are nerve trunks or nerve ondings in muncle, for 
nerve centers have the more intense metaboiiam. Their freer 
Tflscitlar supply, while indicating that thcee centers are the scat 
of greater activity, is, on the other hand, a means whereby they 
are more exposed to the injurious influences of effete msterisl 
that may be circulating in tlie blood. 

However numerous may be the causes of auto-intoxication, 
tliurc is not the least doubt that it is from the gnstro-into-tinal 
tract that the poisons are principally absorbed. The tenn auto- 
intoxication might be more appropriatdy applied to the produc- 
tion of poisons formed within the tissues and due to such a caus;, 
for example, as that mentioned in the last parai;raph, viz.: 
overfatigue, but for some reason or other, probably through 
Bouchard having mainly insisted upon the a^ociation, it has 
come [ft be more gcnijratly applied to conxtitutional states thut 
are the outcome of a toismia caused by the absorption of gaslro- 
intttiitinul products. The lassitude after a hvavy meal, for exam- 
ple, is due, among otiier things, to the resorption of toxic pep- 
tODM. Miillcr is opposed to this teaching, for he holds that tho 
lasaitude appears too early after the meal ha« been taken. Since 
it does not occur therefore when absorption is at its height ho 
thinks it must be the rmult of mechanical overdistension of the 
stomach or the outcome of certain vasomotor iniiucnces. The 
symptoms, be it remembered, nre less proportional to the amount 
of food taken than to its nature «nd composition. The lirer is 
the organ through which most of the absorbed digtvted priHlucIs 
pass. Sentinet-Iike, this organ refuses passage to some of these 
substances. If otT its guard, some of tbem slip through that 
ought not. As a consequence of the prolonged action of abnor- 
mally prepared dig<%ted products upon the liver Bouchard und 
Homot maintain that cirrhosis of this organ may develop. This 
go-called "dyspejjtic liver" commences as a simple enlargement of 
the viscus. In patients from whoiit alcohol and syphilis can be 
excluded this dyspeptic liver may possibly be the origin of some 
of the hitherto unexplained forma of olrrhosiit of that organ. 
Boix has witnessed in animals a simple enlargement of the liver 
become transformed into a veritable cirrhoels by the administrtt- 
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tion of butrric and noetic acid in the food. Bivoghi from hit 
experiments concluded that indol, skatol, and phcDol might poa-^ 
Bihlj alao induce cirrhositi. Out of &4 cases of cirrboais of tfaa 
Urer he beliercd 4 to be doc to dyspepsia. That the liver cui 
become affected in acute intestinal disease and in intoxication 
is proved by phosphorus and sausage poisoning. The patho- 
logical change* in the liver are frequently tJie result of the action 
of toxins, for bacteria have been found in the organ. Deranged^ 
functional activity of the liv«r is EulTiciont to cause symptOQlli 
of toxiemia, especially if nitrogenouB food is administered. !&• 
creased urinory toxicity almost invarisbly follows diminished 
antitoxic function of the liver. Itouchard names the quantity of 
nrotoxiee which on individual makes pur kilo. This in bealtli| 
equab 0.-1G4, the urotoxic coefficient, and he finds when the Htpt 
cells have become altered in structure that the urotoxic coeHicieut 
is higher than in the normal »tnte. It may be doubled or tripled. 
AmmoDta, potass, and extractive matters contribute to 
hypertoxicity : mmmonia itself is 40 times more toxic tlian uiea.^ 
]n the earlier part of this book Bouchard deals witb the subject 
of the day and night variations of uriimry toxicity: the toxicity 
of the dAV urine eqitnls 31 urotoxies and that of the night 8. 
There is no need to reproduce here his arguments except to re- 
pent Uint a day of miiwular activity spent in the country in the 
fresh air diminisheB by one-third the urinary toxicity — a diminu-'* 
tion that is continued into Uie period of repose; also tliat after 
laborious exercise the urine often contains, if not immediately, 
then later on, more urea, more uric acid and other acid productit 
as well as excess of chloride of sodium, whereas after brain work 
the urine is richer in sulphates and phosphates. Overfatigue, as 
already mentioned, adds acid siihittasces to the blood and reduces 
the resistance of the human body to disease. 

If, OB Bouchard has demonstrated, tlic gastio-intestina] tract 
is the source of the largest number of poisons that cause auto- 
intoxication, thni clearly tliis is the part of the body that calls 
for special attention and treatment. Prevention takes prec«denc« 
of core. Nitrogenous food is much more likely to induce auto- 
intoxication than will carbohydrates. The freer use of milk ond 
the latum to a simpler diet are called for since their use is fol- 
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Inwed by a reduction of ethereal Biilphntea in the urine. Con- 
stipation must be overcome by diet and by aperients. When these 
fail t)ie nd ministration of intt-stinal anttspptics becomps a neees- 
fiity and medicines of tliin class, if they are to do any good, muet 
poEsese little solubility and bo thoirfore slowly absorbed so that 
they can travcriu? tlio length of the intestines. Miiller is not a 
beliovOT in intestinal antiseptics; he doubts their efficacy; he 
maintains that there is do proof thnt iodoform, nupbthol, men- 
thol, and the salicylic preparations diminish the quantity of 
ethereal sulphates in the iirinc or that these drugs influence in- 
testinal putrefaction. My own experienoe is quite contrary to 
that of Ktiillcr. Again and again I have seen the most marked 
benefit follow the administration of intetitiQal Antitieptics. In 
dilated stomach, where decomposition is often very great, anti- 
BL'ptics may do little good, but afti^r al) thi» i» only tt limitod 
portion of the alimentary tract The excessive acidity of the 
cnutvnts of the stomach has first to be noutmliised. As the 
quantity of formed and unformed ferments in this viscus is too 
great to be readily influenced by antiseptics it becomes ncocwary 
to wash out the stomach perhR]>8 on more than one occasion. I 
have never Been intestinal antiseptics do harm, but it is with 
these drtigs, as with all synthetic preparations, there is a limit 
to their safety, as witness the effects of taking internally carbolic 
and salicylic oeids in doses larger than medicinal. 

Hemmeter,' although not a staunch supporter of the theory 
of gastro-intcstinal intoxication, rtill consid(^rs that it is not 
without reasonable foundation : he has therefore in his book laid 
down four lines of treatment for intestinal auto-intoxiention. 
Til. : prophylactic, dietetic, hydriatic, — i.e., lavage, — and medic- 
inal. In prophylaxis is included the avoidance of all food that is 
capable of undergoing fermentation and putrefaction. As there 
ia an idiosyncraay in some people to certain kinds of food experi- 
ence muKt be the guide as to what is to be included in the dietary. 
Since albuminuria of a transitory character can be induced by 
thu action of abnormally prepared digi-stcd products upon the 
kidney, a chemical examination of the urine should from time to 
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time be vattde, (op undaT treatment and eimpler diet th« albb- 
miDuria may quickly <li»ap|icar and with it th« severe beadacho 
and the accompanying sense of malaiM. Lavage of the colon 
and anything that will promote tlic normal pcritttalus of the 
intettine are of Borvice. Uemmet«r holds the view that in our 
efforts to combat intcvtioal auto-intoxicfttion we may wvakcn 
by the administration of antiseptics the bactericidal powers 
which the normal iutvetinc po^tiot^ut. E. Vidal {Revue de Cki- 
rttrgU, October 10, 1900) maintains that the secretion which is 
poured out from healthy iatci^linat mucous membrane poeeesM» 
antitoxic properties, and tliat "in intentinal occlusion the fatal 
results are not exclusively due to the mechanical obstruction, but 
to a stercora-mic infcctionconwHjuent upon low of power of the 
intestinal nail to exert its antitoxic effect." B. Schiitz {Berliner 
llinische Wockensckrift, 1900, Ko. SS) found that both castor- 
oil and calomel, under certain conditions, injured "tlie normal 
provicions for disinfection of the intestine." Experience, after 
alt, muat be our teacher. It is very improbable that the belief 
in tli<! HHcacy of calomel whvn carefully admin istert-d and in 
proper cases is likely to be shaken by the statements of opponents 
of intestinal disinfection, for improved peristalsis la one of the 
best means of ridding the system of toxic products. Calomel is 
too soluble a substance and it stays too short a period in the 
digestive canal to be an intestinal antiseptic in the ordinary sense 
of the word. Charrin found after adninistcring 4 grams of 
naphUiol-bcta in twenty<four hourii to tlirei- patients who wer« 
Buffering from chronic enteritis that he had succeeded in sup- 
prts&ing one-tliinl of their urinary toxicity. In hepatic disease 
Surmount similarly diminished urinary toxicity by one>half. 1 1 
is the sparingly soluble intei^tinal antiscpticB such as salo], thy- 
mol, and naphthalin that do good. The treatment of auto- 
intoxication by means of inlcslinul antiseptics is of little use 
without due attention being also paid to such prophylactic 
measures as careful dieting uud the admlniiitratiou of suitable 
aperienta. 
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In '-miiE-ljitlon. S&l 

Id inUnii>. IM) 
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albumin* a cauH ol. Itt 
RtlChl'i, Hdr Brliht'i dIaMM 
•iMa ol niln>ra]a a canaa «t. W 

lit itmiiT a rauiff ot. 10 
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dlirrtim In. IH. 141 

muted >IoDiacli duo to. ISO. 1!B, UC 

•vrytbanui In. Iti 
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Bpinaila. In Bricbt'i diac««p, I'M 

In Jaundice. Ill 
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t«(ld. 107 

Indol Id. lit 
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Uaiiaarrtia(*a, to Bcau riUow alropbj ^H 


ol ll*>r. tU B 


In Iiniilit'H di-'Hia. ttO, til ^H 


^^^^H (11 UDIDDDttDlla. lU. IIU-ISI 


Id dll.ilrd >inmni'li. IVt ^H 


^^^^H IS) etrrbrU ocacma. ui. iit-lit 
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HcvDtlc Uvf aX dilatrd atomarb. ITt ^H 


^^^^H uramia dua tu. III. Ul 


Ucrnla. loiicmia In. }M. itn ^H 
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^H 


^^^^1 ()) 


ilydroKin aulphldn. In blood. 11, IM ^H 
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tnlrro-orxnuiKniB prndura. 11 ^^^^^B 


^^^^B| calirrh. dilated ■tomach dUO to. \H 
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dilated aloriuich » caiiB* ot. 1)17 ^^H 


^^^^^B in dilated nomacb. if! 


duo to. IM. im ^H 


^^^^H Outra-MitrniiB ol ohlldroo. (ruptasu 
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taualln*] obitnictlon. (rrtbdrea Id, 1(3 ^^^^H 


Ooma 


prvducta tuuiid En axpi-nmeatal, M ^^^^^H 
laturn III. IM, lU ^^^^H 
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UTina ^^^^H 


■nd Nttoih xyiiDin 


TomiUnif 119 ^^^^H 


et ■Icohol. J». K 


t<n1ioni, orlpD of. Itl. IH ^^^^H 
tommla. lU-SOS ^^^^M 


of Blcoliolis (ilra'?l>. ti-il. 7i-W, 


*1. V6. 117. m. 2:», 2TB 


uule, ^^^^H 


of bllO. SI, S3. 2M. WI 
0{ IllOVd. 1(. 1<» 


anhldroala In, IIS ^^^^H 


iraatntiMil of, 1(3, IM ^^^^H 


0( btoud-nlruU. TS. n 


Iiitntlou. a<!Dlii^ avia in, IT ^^^^H 


at bill.- imx. :^t. SU 


ulda la. IT. 1», U<, UT, !M ^^^^| 


or rhn>"titiD urin«. Ztt-JIt 


Bikatiiid* In, lu:. MS. ua ^^^^M 


o[ dlabruo uiln<i, IK. ^ 


nmmnnt* ^^^^^H 


Dt CTCDlSC UUdc. M-i\ 


bllg-actili in. 19. 2U ^^^^M 


ot extract*, rftle KKlr?i:ti 


plamcnt In. lU ^^^^^1 
aalta Id. 2M ^^^^^^M 


oC lacal HUBcu. H^, K, 103 


at f^ettin, K 

at Jauadlecd nrtno, k:. ss. 24B 


i^arbulk at-ld id. IT. IM, IIT ^^^^^H 


at iiinr'axifsH. n. bu 


rtiolalic ai:ii1 lu, l», IM ^^^^H 
cholln a<:ld In. 19. in ^^^^M 


a[ mlcru-uruutuiK, ilt. IM. 100, iM. 


KG 


drnlyaln l!l, Ut ^^^^1 


ot momlat urln*. M-tl 


Nui-a In, :i>, HI. i:,t. UA. tu ^^^H 


of millclc-vitiaiiu, ;9. Ml. HI. W. 8'l, 


Hlxcorhollc ariil Id. IH. Ill ^^^^H 


St. HT, l« 


hrdroecn lolpblde la. ItH. lU. US. Id ^^^^H 
Indol To. lis ^^^^ 


ot DttbDlaKloJ urlQO, X-2S, H, 87. 
nil. US, m 


laetlc ncld In. IJ 


Dt pun. IM. SS 


mlni<ral> In, It3. Ut 


ol (iiilr*tiinllv« producU. tt. M. M- 


tiriifLn ot nuiRuim In, ItA, Itt 
oiallc arid In. IT 


H. MT. ItH 


or pyrcilnl urlDf. tV>. XO 


tdiirorhnlio a«ld In. IB, lit 


ol MtltlG uriDc. S» 


[ntoilrotlon, and infgotloa. M», tBl, 


ot »i.Tum, JE-n 


IM. 1G1, IBS, Wl 


of lU'iip, Ufliio of. tS'tl 


of blood, tlic tlircg aouret* of tbo. It. 


rt nodA'lyff. b) 


W 


of ictanlR urina. l*t, 3tt 

ot tTpbotd buiiiui. i«». an 


iadotarm. lOt. UB. Ui. I4S, IK. IH. IM. 


tlO. m.iM 


ot urta. U. W, M. 61, IK. IIX 


u uUnpUo, IM, ion, iUt, HI, IM, 


Of urio toid. U. u 


10 dIUtad ■tomarh. lU, IM, IM 

in, IH. m, :iH. no. m. no 


ol una*. 3T-G8. ST. ■). Uf-KL m. n 


ot uroEbromaa, M 

ot wal>r. tt. M. TT. 114 


forniuliB tor usi of. IW. m, aO 


In ebol^ra, STI. 272 


of wali-rr >itn>rli. M>M. lt-3?. 279 


In trplioid, :oi. 219, £10 


lyidrxi* In, tiitt Kofti-ifa 


In unrniia, Itl 
lodoibyrin. Uauataan. UA 


iviinl iifitnni In, eirir ilfnul »pl«m 
r'apltntorr iTuWoi >a. ebl« luapl- 


lou. lOI-lM 


mlorr ■riteai 
Hllviuon la. viift RnlWntiaB 


Jaundice. ilFOliolla Id. ». Ut. »E 


tampanttnr* u. niifs Tempi; niurv 


DlbumlDurla In, 2tl 


th« MNUUi of. SO 
urlns lli7^IS-?7g 


blood ot. :i1. 141 


csnbnl oidcma In. MS 


(utiinianroun. albumiaurla in, ill 


ebolMmla la. lit 


i^r nt^nif, M 


rlrcutalurr •valnm la. UU SO, ttt. Ml 

convnlalcina In, Itt 


Innnijity anil rrmntlpittlon, IM 


ta<ril>nat aniiarpiim. lal-lM. HI. IC, 


OODOuIilve urini' of, n. KT, M, Ut. Ut 


in!-304. ;ii), nn 


cutaDpniIi >rit"m In, 311. IK 


In dtlalcd nlomncb. Iffi. Ut, IK 


emarlatlon In, KS. Jit 


In djrBpcpiila. Hit 

In iipiiDfd. 3r>:-2oi. :oe. jid. i». iso 


•plataila in, Itl 


BrylbciDB In, Itt 


111 urminla, ill. U2 


faliT dvccaeraCloDi In, S3S, ;il 


d<Ki a>i>. hidli-nii Aud ludol ot, IW 


iclnndii In, Ul 


iicmo of, 1*6. M 
fmnpntitlnn. aymploms of. H3 


h^moKlntilnnmlii In. Ill 


birmorrhaxra In. Ul. US. Ut 


fiitri of drapppnln. IM, lU. I'-t 


bxdrirmia in, !U 


obitrucllon. elrculBtorr iTaWm In, 


In aculp ypllijw nlrophr of U*T, TW 
In diUtrd atomarh. 1CI. I«K. in 


iLi), tea 


eollaiiH in, ISO 


Intra- Tanoua IDjrotions ot uriao ot. (T. 


ersiiipa In. IM 


It. Ut 


culantinua Myairm in. lAO, 111 


kldnny* In. ias. 23». Ul-Ut 


^^ auUiir pallor ot, lU 


lMotnlD.M 



JauodlM, livor In, !». «M4« 

nwubuiiuii iR. .-ill. aa. id. to. m 

pranniMiiii «r. ;{H 

(inn Us IB. Ml 

pulir In. Ml 

purpurs ta. Ml 

PTIviift In. m 

Moal ■ratcm In, J3». tH.Ul-Vt 

■plorn in. Ml 

■raiplaiui la. IM. ttl 

IMUprmlun to, XU 

thNrlM or. IM 

llnum to. ttL-t3». ItO. HI 

tOUNOla IB. I»-»G 

Milo pouter Ot urine oL rld« TOKiC 

(rToMD lo. lU 

DneiniB In, Ul-ZW 

nr«> ol. », 24e 

ana* at. II. 17, U. IM-tK. Mtt U>, 

IH. M> 
uattlii In, HS 

Kldaoyii piFTPllDii bT lb*. !D, tL 11. IlL 

;i. 87, IDS. 13L an. ttl. K3. at 

BoiltlTlIt, iSK. 172, 178 

111 jifmiihj of lluT, US 

111 dilnti'') ulumiKMx. 1<M, lit. mo 

In }nlllldt^>^, tS*, riU. ;it, :4I. Ill 

In lyr'hnid. IM 

In urn>mi». 111, 113. 136 

mlfM-oriiiiniimi In tbo. IM 

vMc KosiLi Byilcni 

KukulB, »B 

Kuamaul^ UMtrlcr loiinr- IM 

ijfllR Rnld, Pldc Ai:lil. lacbc 
LnrflnrfviiiH ElLHf^ju-. Hlbuialnurla lOt 103 

mtiBimlioo dui' to, 1» 

bydrffinila In. 109 

miHabollfTD Id, 109 

pi'l>tuEiv* uf. 109 
l.ili'iit ifpa in dllAC'il (loniacb. tn 
Idvuif, 111 dllutiN] atoiaacb, IM, ita. 

1M, lUA 

In iynvvrM. IM. IMi 

in IntmtlDnl nt»lriirtloD. IM. 1W 

la loiirnila, IM. Kh'i 
t,.vad [>ol»nlDii. 309 
LuDvbv*. USD of, In uncmla, Ul 
J^urlu. dlx-niu due ii>, 12 

In hi'HKi, :4:; 

In rtoiiKK, IW 

In tnt'"itiii''ii, f^l 

In muiirlc-rKriii'l, *9 

In putrrrikFllvc (iroducU. M 

In tlHuei, E4S 

In iirinf, 1*2 

li.ilf poni'r of, IE. T9. W. IK 

iirii'EiiLiL du*" to, 124 
l.i'tjcfK-yti'it nnd tonlr iiiliaUinfi*!!, I* 
L«uriHiyth»imlii, ttin bntilb In, IK, BH 

orlni- of. H", 'HH. a* 

urochronjM o(, MT, 35! 
LcucorrboML, c:(liaii«tlOD due to. m 
LlTor, ftcuie tcIIov »tropliT ol. Mt. £43. 

KtroKby or, 138, m. Ml-!l£ 

hii'' nrrimi'-rt by, «i, «S. !33-Ct£. 2S» 

drtniBi-, iidturu-l, 31* 

*nlnri;iTd, cictciLiln du' lo, Iflt 

-vntrni-r, LnrrH-Yfinouji LaJtsitlMi of, 

Tfl, icn 
(Htlr dPirnrrnlion of. tn 
(uncUoni dI tbo. Ul. ttl 
In 41UlPd ■UmiBcb. IC l<l. m 
or )BUn4l«. tSS. Ml-tl« 
pol*on> urMinl br. IL 11, n, U. tS. 



1 



LI TOT, pBtnrMtiT* jiro4iuu nrrwtrt 

by. UK 
Lunsi. cicndon bf tbd K, It. S. 

Mut«pbi«t«. m 

HmaIm. ttttba la, t» 

MMt. UJattd, toistalB dua te^ ISC-Ma 

Hut-uUmRI, In tTDbold, m 

UfRUTjr. adiranucTs of. til. HI 

■Q aniMcptic, i<a. IM. an. 110. ni, ta 
•ad cftrbolio wid. Sot 
dUadtasUAa of. tu 

ID tr»b«id, joa-jot, IM 

melllOd ol DM of. III 

■UlTkUon br. Ill 

•equalv BfCBT UM or. HI 

toile uowDr of. tlT 
MeUbolliim. mbnorioal. micholla du« 
It 
coma dtip In. U 
Mlfttnvila due to. IJ 
nnemiK due to. III. IM. lU 

kDd Inloeilaa, I 

dlmlnlabod. in Drmmla. IM 

ID MuU nllDw atnpliv of III* II 
US 

la dIabetM, »T 

to jBundlen. 3M, 0$. Ml, US. IM 

In lardarvou* dl*MW, W 

in pyrrKla. >1S 

in trpboid. tis 
MIcra-orBablaiu*. arid pmiducta •(, 11 

action of. on tbe lUanta. 11. IS 

alkaloldi a product of. li 

amiiiiMila a iiruduci at, U 

auci iic^LifnnLii n 

Imrllil, irl'lr ElarUhiii 

mrtiolliT ncuy .i t>r'jElLirr nf. II 

pitrnrtwrn a pr.iili]c[ o(. I] 

tatty acldx n pmCluct ol. II 

fatcoiii pro due (a oL U 
a blood. IH 
In daucb, 190 
In pua, viiie DaoLllLia 
In tbe alsnilH, luu 
tn ttiii kldiK-yn, I'J'l 
Id tlio aiilvt-n, fi'i 
Id tbu tiMui-ii, 11, 11 
In tb' urliiei, ITV, :;m 
ln<1ol a prcKlLiri »f, II 
Intra' vrnmin inln-tlon of. It. tW, ML 

a*, a* 

modes of action of, 17. IS 

of cbQl«ra, vitif Baclllui 

ot typbold. rlilr Bulltua 

produ<^Ui of, II 

l«iU tor, M 

tbo nve modn of acuon ot. II, U 

(be (cairb after. V 

lailc produeu of. II 

■knlol a product ot. IS 

■ulphuric add a product of, 1) 



Mlcrophwea, SOT 

aliiv. In couillMt 
In diliiixl kiiiiniicDi ITl 



MlKraiiiv, In couillMtion. l£l 



milk, in dilxrd aloniBcb, UI-IU 
in Riuirlr iite^.r. lit. lU 
in typhoid, lilt 
In UTiruiln. IJS, l»'Ul 
Mln«ral>. a* Inlcatlnal polaon*. lU, m 
diavaac duo to cice«a of, 10 

In bill, sa. at, a 

In blood I SS 
In fiBTua IM 
In typbold, tSS 

In urfne, ». Ml M, K II. 11, W. 

Itl. 1Bl-l« TT 

UbIe at tb* Wxl« po*«r ot. 19 .1 




IHUKX. 



MlDBnli. tnUI loiic mvcr ot. 130. 131 
Uiite pow.T o(, «(Je Tunc yonur 
unrniU duo In. 111.136-131. I4t 

Mlii^ uil»r, inilf! iH/wrr uf, U. M 

Morbid ■ziHinmy. iq mU'^-vvnoun LnJ«' 
Uon*. «». W. IW 
«(«r«niila. IK 

HmUM. t^a uilDC at. 3S-M 
urlQ*. iDtn-icDouB tDlccilon of. 9-4} 

Mtiruiitr a( upboia. m. aM. iii. m. 

Uiuclv. alcoholic utrai^U ef. M. It>. 
14) 

■ad urla*. tb« toitc ixnr«« o(. >I 

•extract. MiapoiiiioR at. n 
lBint-T«iiou< iniwuon or. n, M. 0. 
N.HLM. ]«T. lt> 

|>Utr«nciuVA jirodtii^ts of. fi7 

waWry Mlnrl Df. BO. u. 8* 
U^diluiii, Lii !iii.-i(lDiiJ atxtritctloo. ItJ 

In uxitmJA. 1^ 
JtjMWO irikklolda. tt _ 

Ibrort*. aw eoDTnlaiom, tT. a 

te uwtkfrm 

itt «b»Urfc ff. isi ». tn 

Itt lbtmi>*M>ou« loMtUau. n. M. X. 

iMtL «r, St, »W. Kw M. n. a. M. 
toTii). »i. n\ 

In untmlA. VT. 19 
Mrotl-:. U», ot unna. CI. IM 

NftphUiKlln. ■clloa ot. on taicn. iM, W 
OD urlDf. IDi. IOC 
formulD for u>c of. IVi. 129. Z3U 
in »i:[]tD yDtlow atroi>bT oC tlio llvtr. 
Hi, in. Rt 

Id <'h»l< t>. tu. nt. in. r< 
In <lil»i.'d Hismach. V!t. its, l«. IM 
Id IrPhoKI- JM. IB. t». lu. IK 
Id umisia. 111. lit 
in aria^. IM. i». Ml 
NinieUc. Ui«. ol urlnr. O, ISO 

uhn*. U. SO 
KmB-rc«cUoaM. a pailuiltDlc proctw, 
l-« 
i11>rrb(Hk ilu' in. C 
dlari>»< diif lo, : K El, 111 
(pltUlln illln In. * 
bnootrbng'^ in. t 
polTuria due to. t 
nrcOlM dua 10. 6 
-■UBQlalloa Id unmla, IM 
NarvDua dabllltir. dlUlod (iDnKicb tat 
to. lU 
laSumitM Induct alimuc. It>l, M 

|irr«pi1n ln(«cUOR, C T 
■rticiD. In aminonMiiiila. ttl 
In anuria. H^ V3 
tn Brlstil'* 4I*«M. Ill 
Id eboUn, «. US. BL m 
In eaasUpaOoa, III 
IB diatictia. It. »T. MB 
la diUIrd Momaeb, IN. 1TE. m, in 
la dTipfp*!*. l*>y IM 
tn In1ra-r#itn11* rnjivtloon. 39. M-St, 
»-tn, (7. 4«, :.; H4. m-h, tb. T». si. 
n. ". n-tn. 5«, !<«-»i, i;» 

la untmlo, in. l-M. lEL 1£7. U3. 

in 

la wmbU, e:. ts. iii. iii-iis 
tiFV* of dUatrd itomaf b. in. tn 

Neuraltla. In dllatrd •lomiu.ti, ica 
NBBniMha&la. dllaltd aluniaiTh dui' to. 

IN 
Ni-itno, M 
Nodra. bODT. In dlliM •tomHil, ITl. 

IT4. lie. m 
ObatrucUT* anaria. Ul, UG. lid. lU 





Ocular aruMDma. la anuria. CT. at 
In BTlfbta dlaowt. Ill 
to cholira. <T, 13». 381. :n 
Id dlabMai^ SI 
Id dltattd BtoQiach, lO 
la draprfial*. 1*> 
In Intra- Tcaona lajK^oD*. rUt ItjP- 

In taiBmta. IR. m 

la trpbold. 91 

In uraala. *t. III. 11* 
Odor, ot brcaib, r*ilt Bmatft 

olBvi'iii. Ill dilKifd vlouacb. 1^ 
IndliTairiL dlHfiiai-. 31 

ot «M«Drd riplh. 21 
(Kdanta, in Orlcbt'* ditnuw. ItO. Ill 
Ornali, tba. oonrulalic of utiD'-. d. 

Oa(«nia iriUm, Id dilated atomacb. 

ira-llB. UO. m. IH 
Oatcomalacla. In dllaud alomaeh, 114, 

■1&,1M 
OvttneUamant, 114,10 
tivrawitrtlOD. at. 3K 
Oiallo acid. i4d« Add. oxallo 
OildalloQ proerB(ci. a dercnii to ar< 

■an lam. VI, W 
0(rcen tDbaJalloD*. la ailatvd ■lomacb, 

l« 
Id uraiala. ltd 

raralr«v, la diUIrd ■lomacb. Ifl) 

In loimala. IKS 
tVpiooH, and albumen. It. IK. IW. 173; 
IT3 
aod uilcrrD-orciinlinui, i* 
hiiiod-cvlla iniDiilurni. 11, 11, 171 
Al»'t»t du* (0, Id 
firrrtlon of. Ill 
In dllaMd atomach. in 
In Ik* win*. ITS. in 
In tnbold. ita-ao 
and laiKocrtaa, 11 
n( lnrdaHoua dliaaa*. IM 
141 lie [H>wf*r of. 10 
IVrruaaioD alaa. In dllaCi-il Momaeb. IM 
IVric-ardltla. In Urlnbl't dlaiaah It! 
PrnplrBdoo. tv Sw(«t 
PbBKDCjIoala. tn 
FUalanK-iil noOra. In dllatad alonaeb, 

nil, ITi. IM. 1« 
rhn»!i>hi>rlr »^id. In «jrf>aa. SffT 
rhlrhltln. In dllatnd atoinarh, ITX, ITU 
rblbiHlii. In dltal*d atnmarb, iSfl. ISn 
rbvitlol alKoa al dllatrd atooiacb. IGt- 

1«S 
Pltullarr rlanda, til 
Pltrrluia Ttnlcotor. In dllaWd alom* 

>rh, tTO 
rncnmEinla. batba In. St 

<1ulnlDi» Jo. Stt 
TolAon. unv<fRla la a nmpl^a, 114. 113. 

IM. 143. m 
Poisons, amount of. nernaarr (o pro- 
duor doatb. Tl 
blood a aourr^o or. tH, 71 

atrrtla. IS. 3.1B. 13$ 
•icr'tlun ol. IC. It. ia-3S. n. 71-71 

107, IM 
food a aouroa of. ftT. ^fi2. 143 

f:««lr<fl luWr n"Olralli»a. », 94 
n blood. 11. It. n-T4. n. 9T 
In tmtn. 141. 14* 
tn (ba aUmantarr «T>I*<d- H. 14. V>K 

In Haanm. 17, K M .17. in, m-tn 
In aria*. 17. ItC 147 
llTtr UTNla, phfo LiTsr 
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nn)Ex. 



otiM vr. tr. m 

snnUlTM Rtnan. UT 

puireUeUT* produce* a aoum of. 9- 

rorUl blood, tt, 11. 71. iO 

IkdlKO Id. II 

■ulphuri'lt^d hy(1roc«n Id. tt 
bpil^ ;>awvr cif. Tl, lO 
•tId. coma tltnt Umiun- ur. Ul 
PmawLuio. MUOB oL aa a toitc poww. 

«. UT. ua 
■n kotUcpUe, tOT 
H a eonTal*!**. vU* OMvulilTa 
bnBMft. dasisra or. 119 
eblnrlda. toxic powr oU iZI. tSt 
am*b br. la 

Id blla, n. M. tT 
Id blood, m 
iTinptoDia dao to, lit 
•Mai tozlE powM 9t. Ud. in 

uramU duo to. Ul. UC-m. M( 

Prwnuicy. toiiDtnla OF, 12 

uAuo u(. UT. ISi 
|hwnu*l>. at dUated nloiuitcb. 1H 

01 imiiKlii'x. 'Ht 
VrurLtuHn In ]niii>Ellr'f>H 741 
rtiuD. in Irplioitt, J^ 
Pmrppmi (•■v.r, qiiiiiiHT in. KW, JJl 
Pupil, vfil? Mrdrlaiii unil Mro>li 
Punttlvri, ia ■urjelool (it't^ratLpaa, U>G 

ID ly^iliaia. Ui, iia 



la u'riam^a, IM, UT, IW 
pol* 



ramov* poiaoD*. in 
Purpun. in DrlKot'a diana*. Ill 

In dllAlrll AlDlliAflb. I?i 

Tn Junu'lu^r. aft 
PulrtfnctlTc piodiKta. allialelds Id. tl- 

n 

ajDmonla In. M. VJ, IK 

aod uriQC 91 

a tnuR* ot t'OlaooL ». M, I4t. 114 

chaiviiiil iii:U un. Hi. Ill, ItS 

compntJtlnn ot, M 

cxtraola o(, », «0. S^M. tT. t47'l« 

10 blood. W. M 

tn riBwa. M. >T 

UlUa-TiiDaua IdJocUoD Ot, St, HI. tiU, 
UT. H» 

llior Krrt-iu. lIS 

toismia dua lo. 14l.tM. m. IK-lSl 

toilo pow*r ot, aU) Toilu powrr 
inlDilplM Id, tt 

tCTpalo d»T«lopa. H 

ummia du* to. isi, I3»-I41. Sit 
PuUvtMtlOD, 114 
Pylorui. obiiructed. dHaUd alomacb 

rrmlk. axlinciat, !it 
baUia lu. II?, lU, U1-:U, Ul 
blood oL nt, »T 
alnulKlor)' aratini In. lit. IIB 
oonralalir* nrlDo ot. ttile CDDTUlalva 
diet in. m-BO 
dlacuufd. tit-aa 
•Socti Ot, 113. SH 
bMHln, lU 
la jaDaABa. Me 
IB inboid. tat 

niDiadollain in, tli 

■nulUiilit vaiin'w »t, tllS. ttt-W 

paiiiaiiiKT ul. lit. n;. II). no 

Quinin* is, Kit. nO^ UT. IKI-IB. tM 
•aluUrr. iti 

treatment of, tIC-IU. m-Si 
UTIOO Ot. Ndt CODTUUii** 



Prraala, nrpchranM ol. JSl 
VfoaaacUoD In. IK 
voratrlD to. tit 

Uolnliio, aa inlBrmltUBt nmw4r. HI 
deMA dua («. m 
la uu«, »«. ug 
Id pnolUDODlD, lot 
In puorporal t**ar, lOt. HI 
ill utrvtia. eUt Prmia 
in <M!l>ol<l. tU. »«. 111. tit. ttt, ca. 

Iimiu at. ». UT, nt 
DKUioda of D*a oL SI 

Rt(«i<;tu]iitloD. Boncral. S3-401 
Ridt 1 i;Qiiiioma, In toiaonla. UO. Ul 
Hcni.'iL-i. Ill luira-VMMua iDjaeUooa. It. 

u. sn-V). tt. It 
KtDiil nauni. In KUta r*tiOir atmpbT. 
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